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SUMMARY OF MODIFICATONS AND ENHANCEMENTS V8.0

IAM Version 8.0 introduces the first phase of IAM Record Level Sharing (RLS) support, which
features single system record level sharing capabilities. Customers can use IAM Record Level
Sharing to run multiple batch jobs and CICS regions that concurrently update the same IAM
enhanced format file(s) on a single z/OS or OS/390 system image. IAM RLS provides full data
integrity for concurrent users of 1AM files under IAM RLS control, along with journaling and file
recovery capabilities. Locking is provided at the record level by IAM RLS, to prevent concurrent
updating of the same record by different jobs or CICS transactions. For most applications, no JCL
or programming changes will be necessary to use IAM RLS. Some of the key features of IAM RLS
are:

* Record level locking across multiple jobs and CICS regions on the same z/OS image
* Provides journaling and recovery capabilities

* Automatic deadlock detection, within the realm of locks held for |IAM datasets

* Supports enhanced format IAM KSDS and ESDS files

* Datasets are selected automatically for inclusion in IAM RLS, based on the file’s share
options and / or on installation provided list of dataset names

» Offers a batch syncpoint process for batch applications that update a substantial portion of
IAM files. (Requires changes to the application program to use this facility.)

* Provides an optional Dynamic Job Backout facility, which will backout updates made to IAM
files being processed under IAM RLS control, when a batch job step abends.

» Customers can select the action that IAM RLS will take when there is record lock contention.
The choices are to wait until the lock is available, wait for a specified amount of time, or to
immediately fail the request. If the request is failed, customers can select to either receive
VSAM logical error codes and have the application programs handle the error, or request that
IAM abend the job step or transaction.

Full Sysplex record level sharing capabilities for IAM files will be available in a future release.

IAM Version 8.0 provides support for IAM enhanced format datasets being defined as DFSMS
extended format sequential datasets. These |IAM datasets can now exceed the 64K tracks per
device limitation that previously existed, allowing IAM to fully utilize 3390-9 and other even larger
devices. When defined as DFSMS extended format, IAM datasets can use up to 123 extents per
volume, can use all available space on the large volumes, and can exceed the prior limit of a total
of 255 extents when multiple volumes are specified. This will raise the theoretical maximum file
size to almost 3 terabytes of compressed data.

IAM Version 8.0 provides customers with the option of using the z/OS hardware compression.
With the performance improvements that IBM has made on the data compression instructions on
the zSeries processors, IAM customers may realize some CPU time reductions when reading data
by using hardware compression. The use of hardware compression is not recommended on the
older processors, because the additional CPU time is substantial. Hardware compression is an
option that users can select for the desired files through the IAM Override facility. IAM is providing
one compression dictionary, which was designed to handle primarily text data, with some
numerical data, such as might be found in files containing name and address information. Users
can also create their own compression dictionaries to be used by IAM for selected files. Such
dictionaries can provide for a higher degree of compression than would be possible with a generic
dictionary. Instructions are provided in the manual for creating a hardware compression dictionary
that can be used by IAM. When an IAM file is loaded with a user provided compression dictionary,
that dictionary will be written into the 1AM file to insure that the dataset can be successfully
processed should some subsequent changes be made to the user provided dictionary.

- Vii -



00.01

PAV SUPPORT

BWO SUPPORT

IAM JOURNAL
RECOVERY

AIX USABILITY
ENHANCEMENT

Z-SERIES
PROCESSORS

VSAM QUICK
INDEX

SUMMARY OF MODIFICATONS AND ENHANCEMENTS V8.0 00.01
CONTINUED. . .

IAM Version 8.0 provides full Parallel Access Volume (PAV) support for enhanced format IAM files.
PAYV is a feature of some DASD devices, which provides for concurrent physical I/0 activity against
the same physical zZOS DASD volume. Use of this capability can provide for substantial
improvements in response times for online systems, or batch jobs, that have heavy concurrent 1/0
activity. Prior to IAM Version 8.0, parallel access was automatically being handled for input requests
to IAM files, but concurrent output I/O requests would only be concurrently processed if the requests
were to different DASD extents. With Version 8.0, changes have been made to the IAM I/O driver
for enhanced format files that will facilitate concurrent output and update I/O through PAV.

IAM Version 8.0 provides support for users of the callable BWO (Backup While Open) service. This
interface is primarily used by CICS and CICS/VR to allow for backing up open VSAM files, and then
for subsequent forward recovery by CICS/VR after the dataset has been restored. IAM will now
keep the BWO data in the 1AM file’s control information. The BWO data includes three flags,
indicating the BWO state of the file, and the 8-byte date and time stamp field. The date and time
stamp field is used as a file recovery starting point in time by CICS/VR when recovering a dataset
that has been restored. When present in an IAM file, the BWO data will be printed on the IAMPRINT
LISTCAT report.

IAM files could previously be backed up while open, and the restored copy would retain file structure
integrity. However, now with the IAM BWO support, the forward recovery function can automatically
determine the point in time from which the recovery should start. In effect, IAM BWO callable
service support allows for the recovery coordination between CICS and CICS/VR.

IAMJREST is the IAM program that will read data from an IAM journal, and perform the requested
recovery. For V8.0, this program has been enhanced to handle the journal datasets produced by
IAMRLS, and perform either a forward or backward recovery, as requested. This enhancement
includes new keywords and functionality for recovering files after abends or failures when such files
are used under IAM RLS. If a batch job abends, the IAM datasets that have been accessed through
IAM RLS, can have the changes removed from the IAM file by a process referred to as a backout.
The backout can be for only the failing job step, for the entire job, or also for other preceding jobs.
If the failing program makes use of the IAM Batch Syncpoint, the back out can be done up to the
last syncpoint taken prior to the abend.

Also note that all of the utility functions previously performed by IAMJREST have been moved to a
new program, called IAMJUTIL. IAMJREST will only handle the actual recovery. To print journal
records, find out information from journal records, or resetting the System Logger files, IAMJUTIL
can be used.

Many users of IAM/AIX have been taking instant backups or snapshot copies of IAM base clusters
without the alternate indices or paths. This has caused some various problems because the 1AM
AlX information is still in the copied base cluster. With V8.0, the IAM/AIX alternate index information
can be removed from the copied base cluster through an IDCAMS delete command that specifies
the copied base cluster name, and the keywords AlX and NOSCRATCH. A subsequent LISTCAT
on the file will verify the removal of the AIX relationships from the base cluster.

IAM Version 8.0 has modified various portions of code that may have been adversely impacted by
changes in the cache structure on the IBM Z-series processors. This may result in some CPU time
reductions for customers upgrading from prior releases of IAM. The modifications were made in
such a manner as to not degrade IAM performance for customers on the prior IBM mainframe
processors.

The VSAM Quick Index from EMC (formerly Softworks) can be used with IAM alternate indexes
starting with V8.0 of IAM. VSAM Quick Index must be run either defaulting to, or explicitly specified
on the BASE control card, the NOFASTPATH option. Customers that are going to have both V7.0
and V8.0 of IAM active on the same LPAR during the V8.0 test period must apply PTF P-70.0150
to their V7.0 IAM to use VSAM Quick Index with IAM V8.0.

- Viii -
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IAM ALTERNATE INDEX PERFORMANCE

As can be seen from the example data provided below, IAM can provide significant performance
benefits over using VSAM. The performance benefits of using IAM for any particular application will
vary from the results shown here, as there are many variables. Such variables include the number
of upgradeable alternate index datasets, the data reference pattern, the amount of VSAM tuning
that has been done, plus many others. The jobs were run on a Z800-2066 CPU under z/OS 1.3.

The following numbers are from a base cluster with 2,500,000 records with two upgradeable
alternate index datasets. One of the alternate index datasets has UNIQUE keys, the other has
NONUNIQUE keys, and both were upgradeable. All of the measurements were done with minimal
other activity on the system.

The IAM run was performed with the default options and the following buffer overrides:
ACCESS DD=&ALLDD,MINBUFNO=60,MAXBUFNO=100

Three different VSAM runs were done, one with no buffering specified, one with DFSMS System
Managed Buffering (SMB), and one with the VSAM files in using an explicit LSR buffer pool. The
LSR pool had 256 data buffers, and 384 index buffers.
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This job step performed a variety of read and update requests through one of the alternate index
datasets. The following type of 1/0 requests were issued against the path:

* 256,000, Random Read

* 160,000 Updates, 1/2 of which required an update to the other alternate index.

* 80,000 Inserts

* 16,000 Deletes.

* 16,001 Points (Start browses) with 80,000 sequential reads. (5 records read per start browse).
The results were:

¢ IAM used 64% to 84% less CPU time than VSAM.

¢ IAM performed 81% to 96% less EXCP’s than VSAM.

¢ IAM ran in 82% to 92% less Elapsed Time than VSAM.

The performance data is from the SMF data for the jobs that were run. The total CPU time figure
includes both TCB and SRB time

Elapsed Time (minutes) Total CPU Time (seconds) EXCP
130 | 400 _| 5,250,000 _| 4,769,149
u 100.7 . 380.8 —
110 | 96.5 350 _] 4,500,000 _]
90 _| 300 _| 274.8 3,750,000 _|
- — — 2,660,530
70 | 250 _| 149.8 3,000,000 _| T
. < -
50 _| 46.1 100 _| 2,250,000 _|
30 : 80 : 1,500,000 : 888,144
10 50_| 750,000 ]
VSAM  VSAM-  VSAM- VSAM VSAM-  VSAM- VSAM  VSAM-  VSAM-
sMB LSR SMB LSR sMB LSR

IAM took 8 min. versus 46 min. for VSAM tuned with LSR

1AM VSAM VSAM - SMB VSAM - LSR
Total CPU Time (seconds) 54.4 380.8 274.8 149.8
EXCP 170,617 | 4,769,149 2,660,530 888,144
Elapsed Time (minutes) 8.1 100.7 96.5 46.1

Figure 1: Results of Random I/O Performance Test
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After updating the files with the above Random I/O test, a second test was performed. This test read
the file sequentially using the NONUNIQUE key alternate index.
The results were:

* 1AM used 27% to 89% less CPU time than VSAM.

* |IAM performed 56% to 99% less EXCP’s than VSAM.

* IAM ran in 43% to 98% less Elapsed Time than VSAM.

Elapsed Time (minutes) Total CPU Time (seconds) EXCP
120 E ons 600 E 11,000,000 ] '*22&7E°
100 : 500 : 280.8 9,000,000 : 5,019,202
80 _| 400 _|] 7,000,000 _|]
a0 E 200 E 03.9 3,000,000 ]
20 ] e 100 1,000,000 | a.ase
VSAM  VSAM-  VSAM- VSAM  VSAM-  VSAM- VSAM  VSAM-  VSAM-
smB LSR smB LSR SMB LSR
IAM took 3 min. versus 6 min. for VSAM tuned with LSR
1AM VSAM VSAM - SMB VSAM - LSR
Total CPU Time (seconds) 68.8 640.4 389.8 93.9
EXCP 94,231 10,228,780 5,019,202 214,489
Elapsed Time (minutes) 3.4 142.9 98.3 6.0

Figure 2: Results of Sequential I/O Test
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SUMMARY OF MODIFICATIONS AND ENHANCEMENTS IAM V7.0

IAM Version 7.0 has an optional feature available for an additional cost, of Alternate Index Support.
Customers with the IAM AIX option can define and use alternate index data sets and paths to
enhanced format IAM KSDS and IAM ESDS types of files. VSAM data sets that previously had to
be excluded from use of IAM due to having one or more alternate index data sets can be converted
to IAM. This optional feature will bring the significant performance benefits and IAM data
compression to those data sets. IAM also provides support for over 4 gigabytes of data within a data
set, which may be a major benefit to customers that are not using DFSMS to manage their VSAM
data sets. No changes are required to application programs or CICS to use the IAM alternate index
data sets. As a general rule, no JCL changes are required either. Just simply indicate on the
IDCAMS define of the base cluster that the data set is to be an IAM data set. Some changes to data
set management utility processing may be necessary to properly handle IAM alternate index data
sets, particularly if an IAM data set that is part of an alternate index association is renamed.

Whenever a define of an alternate index or path is done, IAM will examine the request to see if the
related data set is an IAM data set. If it is, then IAM will handle the file definition, otherwise normal
VSAM processing continues. The IAM alternate index is created as an enhanced format IAM KSDS
type of file. The record format within the IAM alternate index is fully compatible with the VSAM
format. IAM alternate index data sets can be built by either the IDCAMS BLDINDEX function, or by
any program designed to create a VSAM alternate index. IAM provides complete support for
alternate indexes defined with either UNIQUE keys or NONUNIQUE keys. IAM also provides
complete support for upgradeable alternate index data sets.

The |IAM path is created as a one-track data set to contain the necessary association information.
IAM provides support for paths on alternate index data sets and on the base cluster itself. |IAM
honors the upgradeable attribute of the path.

The alternate index support has required changes to the following functions of IAM:
* DEFINE alternate index and paths, and DEFINE RECATALOG requests.
 File load support for alternate index data sets.

* New Open, Close, and logical 1/0O request processing modules to handle I/O activity using
alternate index to access a base cluster, and to provide the alternate index upgrade support.

* Enhanced SHOWCAT and catalog LOCATE support for alternate index data sets and paths,
plus support of the associations.

e Enhancements to List Cat (IAMPRINT) report for alternate index data sets and paths.
* Delete support for IAM data sets with associated alternate index and paths.
* |AM ISPF panels to support utility functions.

IAM Version 8.0 supports spanned records. This capability allows record sizes that exceed the
amount of data that can be kept in a single block. A spanned record in an IAM file can now reside
in up to 256 data blocks. This support will eliminate the DASD space that is wasted for files that
have a maximum record length that exceeds the half-track block size that previously forced IAM to
use a block size of 32760. IAM can now support larger record sizes than IAM was previously able
to handle. Spanned record support will also allow customers to have alternate index files that may
need to have many records with the same alternate key. To enable spanned record support for a
file, simply specify the SPANNED attribute when the file is defined. Please be aware that while IAM
will support record sizes in excess of 32760 bytes, many utility programs, including IDCAMS and
the SORT packages do not support records in excess of 32760 bytes.
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00.02 CONTINUED...

IAMOVRID
ENHANCEMENTS

TEST VIF
ENHANCEMENT

IAM ISPF PANEL
ENHANCEMENT

NEW IAM GLOBAL
OPTION

CHANGED GLOBAL
OPTIONS

ADDITIONAL ENHANCEMENTS TO IAM V7.0

A new keyword, DSN=, has been added to the CREATE override for both compatible and
enhanced format files and to the ACCESS override for enhanced format files. With this
enhancement, data sets can be identified by either data set name or DD name on the IAM
override card. Additionally, the maximum value that can be specified for MINBUFNO and
MAXBUFNO has been increased to 2048.

The VIF testing capability has been enhanced to support up to 5 different job names or
job name prefixes. In prior versions, the user could only have one job name or job name
prefix active at any time.

In addition to the new support in IAM ISPF for alternate index data sets and paths, the
copy function now supports sequential files. This means that either an IAM or VSAM data
set can be copied into a sequential data set, or that a sequential data set can be copied
into an IAM or VSAM data set. Also, the IAMXMON facility for monitoring 1/0 activity of
IAM enhanced format files can now be invoked through the 1AM ISPF panels for CICS
regions running under the same CPU or LPAR.

Two new |IAM Global Options, CICSBUFSP= and REORGWTO, have been added for
IAM V7.0. The CICSBUFSP parameter specifies the default maximum amount of storage
to use for buffer space when IAM files are used under CICS. This will help situations
where customers would prefer different defaults for batch buffering versus online
buffering. The default value is 262,144 (256K). The REORGWTO provides the capability
for customers to turn off the IAMW22 message that is an informational message
suggesting that particular IAM files should be reorganized.

The following Global Option default values have been changed for IAM Version 7.0.
Please review them carefully, particularly if you are upgrading from IAM Version 6.3 or
earlier.

e The BUFSP value has been increased to 875K (896,000). This will allow IAM to
set MAXBUFNO to a value large enough to hold slightly more than one cylinder of
data. The value had previously defaulted to 256K. CICS will use the new Global
Option CICSBUFSP for this calculation.

* The CRBUFOPT default has been changed to MCYL. This will automatically
provide the best buffering possible for file loads. The value previously had defaulted
to CYL.

* The DATASPACE value has been increased to 256 megabytes. This change was
done to allow for larger Index Space storage to be obtained. The previous default
was 128 megabytes.

* The LOADABWO option is how defaulting to YES. A value of YES is required for
customers running CICS Transaction Server. Customers running earlier levels of
CICS should change this back to NO.

* The MAXREGION default value has been increased to 512 megabytes. The
value had previously been set to 128 megabytes. The increase was made because
many customers already had CICS regions in excess of 128 megabytes, which
eliminated the benefit of this feature.

* The VAROVERFLOW default has nhow been set to YES. Customers that are
upgrading to this version directly from Version 6.3 should change this to the prior
default of NO, until this version of IAM has been accepted in a production
environment. This is because use of variable overflow is not downward compatible
with Version 6.3 Enhanced format files.
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00.03 CONTROL STATEMENT FORMAT

GENERAL The IAM control statements consist of 80-character logical records. The general format of these
records is:

Column Column Column

I COMMAND OPERANDS COMMENTS I I

WHERE :

Columns 1 to 71 - contain the command, operands, and comments fields,
except when continued to subsequent logical records.

column 72 - must be blank if the command or operands extend to column 71.

Columns 73 to 80 - not used by IAM. We suggest you use them as an identification
or sequence field.

Figure 3: General Control Statement Format

COMMAND The command field identifies the control statement and consists of a one or more character
FIELD command word. It may appear anywhere within columns 1 to 71 and may only be preceded by
blanks. The command word must appear in its entirety within columns 1 to 71; it may not be

continued.

OPERAND The operand field, if present, follows the command field and is separated from it by at least one
FIELD blank. The operand field consists of one or more keywords and/or positional parameters, separated
by commas. It may not contain embedded blanks except within quoted strings. Operand fields may
be continued onto subsequent logical records. If operands are to be used with a command, at least
one operand must be on the logical record containing the command.

COMMENTS The comments field, if present, follows the operand field(s) and is separated by one or more blanks.
FIELD It may contain any information deemed helpful by the person who codes the control statement.
Comments fields may not be continued, i.e., they must end at or before column 71. Comments are
not permitted on a control statement that allows operands but on which no operands have been

specified.

CODING AN An operand field consists of one or more positional or keyword parameters separated by commas.
OPERAND
FIELD

POSITIONAL Positional parameters must be coded in a specific order relative to one another. This means that
PARAMETERS the variable data you substitute for positional parameter 1 must precede the variable data for
positional parameter 2, and so on. The absence of variable data to be substituted for a positional
parameter is indicated by coding a comma in its place. However, you may omit the commas when

the absent parameter is the last one, or if all following positional parameters are absent.

KEYWORD Keyword parameters are position independent, and consist of either a keyword alone or a keyword
PARAMETERS followed by an equal sign (=) followed by user-specified variable information. When both positional
and keyword parameters are to be coded in an operand, keyword parameters must precede

positional parameters.

SUBPARA- Both positional and keyword parameters may consist of a list of subparameters. Such a list is
METERS composed of positional parameters that follow the usual rules for that type. A subparameter list
must be enclosed within parentheses, unless the list reduces to a single subparameter, in which

case the parentheses may be omitted.
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00.03 CONTINUED. ..

QUOTED STRINGS

CONTINUING AN
OPERAND FIELD

COMMENT STATEMENT

EXAMPLE CONTINUED
STATEMENT

When the variable data you specify for a parameter contains certain special characters,
defined below, you must enclose the data with apostrophes. This is called a 'quoted
string'. Within a quoted string, all characters, including blanks, may appear; if an
apostrophe is to be part of the string, it must be coded as two apostrophes.

NOTE: Special characters are parentheses, commas, equal signs, apostrophes, and
blanks.

When the total length of an operand field exceeds the available columns in a logical
record, it must be continued onto one or more following logical records. To continue an
operand, interrupt the operand field after a complete parameter or subparameter,
including the following comma. Do this at or before column 71. Leave the next column
blank.

Continue the operand field starting anywhere between columns 1-71 on the following
logical record.

Any number of logical record continuations may be present.

If you really have a lot to say, you may code a comment statement, which are control
statements with nothing but remarks contained within columns 2 to 71. Comment
statements are identified by an asterisk (*) in column 1. They may appear anywhere within
a group of control statements, even between continued logical records.

REPORT MAXDSNS=6000, EXAMPLE OF A
DETAIL, CONTINUED OPERAND
GROUPNAMES=(CICS,6ABC) , FIELD, WITH
MAXREPORTS=5000 COMMENTS

Figure 4: Example of a Continued Control Statement
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00.04 DOCUMENTATION NOTATION FORMAT

NOTATION The following notation is used in this manual to define control statement formats:
* Uppercase letters and words must be coded exactly as shown in a format description.

* Lowercase letters and words represent variables for which you must substitute specific
information.

* Brackets are never coded. They indicate that the enclosed item is optional, and you can code
one or none of the items.
For Example: [,MAXDSNS=nnnn ]

* Anellipsis ... (3 consecutive periods) is never coded. It indicates that the preceding item can
be coded more than once.
For Example: DSN=(dsname,dsname. . .)

e An underscore is never coded. It indicates that the underscored item is the
abbreviation for the value.
For Example: DATACOMPRESS= YES | NO

» A vertical bar | is never coded. It indicates that there is a choice between the values specified.
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01.01 IAM VERSION 8.0 INTRODUCTION

WHAT IAM IS

IAM FEATURES

IAM is a reliable high performance disk file manager that can be used in place of VSAM
KSDS or VSAM ESDS datasets for batch, TSO and online processing. Customers with
the optional Alternate Index feature can use IAM for alternate indexes and the associated
base clusters. IAM offers a level of performance and reduction in the use of computer
system resources that provides substantial savings for most applications that utilize
VSAM datasets. IAM drastically reduces DASD space requirements through maximizing
the storage capabilities of each DASD device and a Data Compression feature that does
not consume excessive CPU time. IAM utilizes a sophisticated buffering mechanism,
called Real Time Tuning that responds quickly to the 1/O demands of application
programs, resulting in substantial decreases in physical 1/O.

Because of IAM's innovative file structure and software design, |AM offers the following
capabilities:

» Atransparent VSAM interface that requires no changes to application programs, and
generally no changes to JCL or CICS regions.

» Support for base KSDS and ESDS files, and as an option, any associated Alternate
Indexes. With IAM’s PSEUDORBA feature, many applications can use IAM ESDS
files that exceed 4 gigabytes without having to change their applications to handle
the 8-byte RBA that VSAM requires.

* Potential for up to three terabytes of compressed data within a single IAM dataset
when IAM datasets are defined in DFSMS extended format.

» Data Compression facility that can be used for both KSDS and ESDS types of
datasets, without the significant CPU overhead that is typical of most data
compression techniques. IAM Version 8.0 offers both an efficient proprietary
software data compression technique or on zSeries processors customers can opt to
use hardware compression. Using hardware compression with customized
compression dictionaries, users may be able to achieve even greater data
compression than can be achieved with standard VSAM hardware compression.
Data compression also helps to reduce physical I/O required to process the datasets,
because more data is contained in a physical block than when it is uncompressed.

* |IAM's automatic Real Time Tuning offers dynamic buffer management techniques
that are unsurpassed. The need for manual tuning is eliminated for almost all files.

* Record level sharing within a single OS/390 or z/OS image, for concurrently
executing batch jobs, CICS regions and TSO users.

e Automatic space release after a file is initially loaded and dynamic secondary space
adjustments.

» Data compressed files can be reorganized with FDRREORG or IDCAMS without
decompressing and recompressing the data. This reduces CPU time and 1/O to
perform the reorganizations, and it can reduce media usage when the sequential
copy of the data is placed on DASD.

e A “Data in Virtual” feature called Dynamic Tabling, which keeps those records that
are frequently required in a virtual storage table.

* IAM’s run time report IAMINFO, which fully describes each IAM dataset processed
by a job step, along with a complete processing profile, including resource usage.
This data can also be captured by SMF, with reporting available from programs
provided with 1AM, or customers can write their own SMF analysis and reporting
programs to include the IAM provided data.

IAM provides this unique set of features that are not found in other individual
products. There are several software packages offered by other vendors that will
provide some of the above functions, but only IAM puts all of this capability
together in one package.
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HIGHLIGHTS OF IAM VERSION 8.0 ENHANCEMENTS

The IAM single system Record Level Sharing permits multiple jobs, CICS regions and /or TSO
users to concurrently update IAM files, with full data integrity. Locking is performed at the record
level, so the different jobs can update records within the same data block without any delay. With
this capability now built into 1AM, customers can come even closer to achieving continuous
availability of online transaction processing systems. IAM’s Record Level Sharing additionally
provides for journaling file update activity, and the ability to either backout updates from failing batch
jobs or TSO users, or to perform a forward recovery if an IAM file had to be restored from an earlier
backup.

IAMRLS is easy to use. The setup checklist for preparing for IAM RLS includes the following:
1. Allocating an IAM RLS parameter library, and choosing the startup parameters.

2. Allocating the IAM RLS journal datasets, if journaling is going to be used, and setting up
backup and empty procedures for the journal datasets.

3. Deciding on eligibility criteria for IAM RLS usage and building the dataset name table if it is
going to be used.

4. Setting up the IAM RLS proc from the example provided in the IAM Installation Control
Library (ICL), and placing it in a system procedure library.

5. Start the IAM RLS procedure. This can even replace the IAMSTART procedure in
existence today, because starting up IAM RLS will automatically start up the IAM VSAM
Interface if it is not already active.

Once IAM RLS is active, datasets will be automatically selected for processing by IAM RLS, based
on installation criteria. Most application programs and jobs will not require any changes to code or
JCL to make use of IAMRLS. Datasets will have to be defined as IAM datasets. The circumstances
where changes may be required are:

1. For batch applications that update a large number of records on recoverable files, it is
recommended that they be modified to periodically call the IAM batch syncpoint. This will
aid in preventing a large number of records from being locked out for update by other jobs
and CICS transactions.

2. Ifaninstallation chooses to have IAM issue a transaction abend under CICS when a record
lock is not available, or after a time out while waiting for a record lock, they will have to
install the 1AM file control exit XFCREQC.

The IAM RLS address space is designed and intended to provide it's services in the background,
with little if any operator intervention. However, should the need arise, there are a variety of
commands that can be given to the IAM RLS address space through the MVS MODIFY (F)
command. These include display as well as action commands. IAM RLS activity can also be viewed
from a TSO/ISPF session, using the provided IAMBMON program. This program can be invoked
either as a TSO command from any ISPF panel, or from the IAM ISPF utility menu.

-01-2-



0l1.10

IAM RLS
PROCESSING
OVERVIEW

JOURNALING

SECURITY

RELIABILITY

SERVICEABILITY

HIGHLIGHTS OF IAM VERSION 8.0 ENHANCEMENTS 0l1.10
CONTINUED. . .

The IAM Record Level Sharing within a single system is achieved by IAM internally passing all of
the I/O requests for the files being shared to the IAM RLS address space. This is done automatically
for files that meet the installation’s selection criteria, which can be determined from a combination
of share options and dataset names. If the IAMRLS address space has not been activated, then
processing for those files will be performed as it is currently within the job’s address space. The use
of IAMRLS can also be controlled by use of the IAM ACCESS overrides of RLS and NORLS.

IAM utilizes z/OS cross memory services to provide the record level sharing services. All of the
OPEN, CLOSE, and /O requests for shared files will be passed to the IAMRLS address space for
processing, and the appropriate status, key and record will be passed back to the user's address
space when the request has completed within the IAM RLS address space. Record level locking is
achieved within the IAMRLS address space, with a lock manager that will handle the locking
requests, and provides for deadlock analysis and detection within the resources managed by IAM.

IAM V8.0 also utilizes the z/OS dynamic resource manager facilities so that IAM will get control
whenever a job step or an address space that is using IAM files through IAMRLS terminates. This
function will make sure that the IAM file(s) are properly closed within the IAMRLS address space,
will release any record locks for jobs that are normally ending, and will retain record locks of
recoverable files for jobs that are abending.

In addition to handling the 1/0 and locking services, the IAMRLS address space can also journal
before and / or after images of updated records. The journaling can be performed either to standard
DASD sequential datasets, or to the z/OS System Logger. The IAM journaling services are primarily
provided to allow for the back out of updates performed by failing batch job(s), or to perform a
forward recovery of updates if a file has encountered media damage. CICS will handle it's own
transaction back out and other recovery as it does today, using it's own logging mechanisms that
is independent of the journaling provided by IAM.

The IAMRLS address space will have to be given security authority to update those files that are
going to be processed by IAM record level sharing. IAM does issue the RACROUTE macro within
the individual job’s address space to validate that the requesting user does have authority to read
or update, as appropriate, the IAM dataset being opened prior to requesting that IAMRLS open the
dataset. If the RACROUTE indicates that the users/job does not have authority to access the
dataset, then the OPEN request is failed. The failing job will receive an IAMW18 error message.

IAMRLS utilizes the various z/OS error handling and recovery facilities to recover from errors and
abend conditions that may occur. Our two goals in providing error recovery routines are to provide
continuous availability of the services being provided by the IAMRLS address space, and secondly
to automatically collect enough information about any failures such that problem determination and
correction can be performed from the single failure. The job that had submitted an I/O request to
IAMRLS that causes a failure will in most circumstances, receive a failure code. It will be up to the
program to decide whether to continue processing.

The error data collection will include various messages to the job log, system log, and when
applicable the RLS log indicating the abend code, general registers, access registers if applicable,
and the failing module. The error routines do attempt to not duplicate diagnostic information that is
produced by z/OS, but rather provide additional diagnostic information to be combined with the
information provided by z/OS. The error information contained in these messages may be sufficient
for problem determination and resolution, particularly if a problem had been previously reported to
Innovation. If the error occurred within the IAMRLS address space, an error trace table will be kept
in storage for reference, particularly in situations where multiple errors have occurred. Most error
situations will also result in a request for a dump to be taken to a system dump dataset, which may
include both the IAMRLS address space and possibly the address space of the job that submitted
the failing request. The IAM index space associated with the IAMRLS address space may also be
dumped.

To aid in serviceability a mechanism is being provided for system support personnel to apply critical
fixes to the IAM modules within the IAMRLS address space, without the need to shut down the
address space. This facility will also be able to back out fixes should they cause other problems.
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For the single system record level sharing, IAM utilizes its own record level lock manager. The IAM
lock manager utilizes a hashing algorithm to provide for fast lock acquisition and release. The |IAM
lock manager does check for potential deadlocks within the scope of the IAM datasets that it is
managing. If by waiting on the record lock for the current request will result in a deadlock, the
request will be failed with a logical error. The trigger for IAM to release a record lock will depend on
the environment in which the lock was requested.

For CICS transactions, records are locked by transaction identification. IAM assumes that the IAM
files accessed under CICS are recoverable, and therefore holds the record lock(s) until either a
SYNCPOINT is executed, or the transaction ends. If the IAM file is defined with the explicit option
of JRNAD=NONE or the IDCAMS parameter LOG(NONE), then IAM will assume that the file is not
recoverable under CICS. When an IAM file is detected as being not recoverable under CICS, then
the record lock is only held from the time of the GET for UPDATE until the record is actually updated
or erased, or for records being added, only for the duration of the actual add processing.

For other than CICS processing, that is batch jobs or TSO users, IAM will generally only hold the
record lock(s) from the time of the GET for UPDATE until the record is actually updated or erased,
or for records being added, only for the duration of the actual add processing. The exception to this
is if IAM is journaling before images of records, implying that a back out could be performed if there
is a failure, then the record lock(s) will be held until the program either calls the IAM batch syncpoint,
or the job step terminates.

If a job step abends while processing a recoverable file, then any record locks obtained for that job
step will be held until a recovery takes place. If there were any other jobs or CICS transactions
waiting for the record locks that are being retained until recovery, those requests will be failed when
the abend has been detected. The recovery can be performed by IAM’s Dynamic Job Back Out
function, by IAMJREST, or by whatever other procedures or recovery software that may be
available. Information about any retained locks can be found by using the
DISPLAY,RETAINEDLOCKS modify command to IAMRLS. Such retained locks can also be
released by the RELEASELOCKS command.

IAM V8.0 also provides a Dynamic Job Back Out function for IAM files opened through IAM RLS.
Whenever a job step abends, all updates done by that job step will be automatically removed. If the
failing job step has taken IAM batch syncpoints, then the back out will be performed to the most
recent syncpoint taken by the job step prior to abending. Control of Dynamic Job Back Out will be
provided as an IAM RLS parameter, and as an IAM Override.

In prior releases, |IAM files were limited as a standard non-VSAM dataset to a maximum of 65,535
tracks per volume. In IAM V8.0, enhanced format IAM files may now be optionally defined as
DFSMS extended format sequential datasets. These datasets are now able to fully utilize larger
volumes, such as a 3390-9 or even larger volume of up to 32K cylinders. These datasets can use
up to 123 extents per volume and exceed the prior limit of 255 extents in total when multiple
volumes are specified. Such datasets must be DFSMS managed, with a data class that specifies
“Extended Required” or “Extended Preferred” for the dataset name type, and with Compaction set
to NO. These datasets must also have a Storage Class with a “Sustained Data Rate (SDR) either
left blank, or set to 0. Setting other values for Sustained Data Rate will cause the dataset to have
multiple STRIPES, which 1AM does not support. IAM will internally compress the file, with either
software or hardware compression.

There are a couple of disadvantages of using DFSMS extended format datasets. First, DFSMS
automatically adds 32 bytes of control information to each block of data written out to DASD.
Because of this additional overhead, the extended format datasets may require slightly more DASD
space than an IAM dataset that is not extended format. Secondly, IAM will use BSAM to write out
the blocks to the file when extended format datasets are loaded. While IAM will cause BSAM to
write out multiple blocks per physical I/O, the EXCP count for the file load with BSAM will be the
number of blocks written out to the dataset, not the actual number of physical I/Os. With BSAM, the
actual number of physical I/Os is not known, and is subject to variance from one run to another.
(Note: This may cause the IAM EXCP count to be higher than when loading a VSAM dataset,
because VSAM is counting the actual number of physical 1/0’s, not the number of control intervals
written out.) Therefore, it is recommended that extended format datasets only be used when the
capabilities provided by this format is needed.
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Parallel Access Volume (PAV) support is automatically provided for enhanced format IAM files. This
capability will allow concurrent physical 1/0Os on the same volume. Use of this capability can provide
for substantial improvements in online systems, or batch jobs, that have heavy concurrent I/O
activity. While Parallel Access Volume support was previously automatically used for some of the
I/O in prior versions of IAM, with Version 8.0 changes were made to the IAM 1/O driver to facilitate
PAV usage for all possible 1/O, in particular for concurrent output and update I/O.

With the zSeries processors, IBM has significantly reduced the CPU time for the hardware
compression and decompression instruction. Because of this, IAM is now providing an option to use
the IBM hardware compression instead of the IAM software compression for selected files. One of
the advantages of the IBM hardware compression is that it has the potential to achieve significantly
better compression for some datasets than other compression techniques. The basis of the IBM
hardware data compression is that it utilizes a compression dictionary that contains frequently
observed strings of data within the source dataset. These common strings of data are then
compressed down into an index into the decompression dictionary. So the more representative the
dictionary is of the actual data in the dataset, there will be a greater amount of compression.

IAM in Version 8.0 is providing one default hardware compression dictionary, which is oriented
towards commonly used strings of data in the English language, and also within a name and
address type of data. The dictionary includes compression for some numeric strings. As this
dictionary will not be beneficial for many datasets, the IAM manual includes instructions for
customers to create their own customized dictionaries that may achieve even greater compression.
The specification of a customized compression dictionary is provided when a file is defined or
loaded via IAM overrides. When a customer provides their own compression dictionary, IAM will
save a copy of that dictionary within the file to assure that the data can subsequently be
decompressed.

To use hardware compression specify on an IAM CREATE override the keyword DATACOMP=HW.
When using a customized dictionary for the hardware compression, you must also specify the IAM
CREATE override DICTIONARY=nnnn, where nnnn is the four character suffix of the dictionary
name. (Note: The first four characters of the dictionary name are required to be: IAMD)

IAM Version 8.0 provides support for the Backup While Open (BWO) service interface. IAM will
keep the BWO information, consisting of status flags and a time stamp. The BWO callable service
will function for IAM files as it does for VSAM files, to retrieve and update the BWO data.
Additionally, when BWO data is present in the 1AM file control information, that information will be
displayed in the IAMPRINT LISTCAT report. This will primarily be of benefit for recovery programs,
such as CICS/VR, which will utilize the BWO information.

A number of the unsupported IAM override keywords had been removed from the IAM override
parser in Version 7.0, resulting in errors and problems for customers that had jobs with the older
keywords. Those keywords have been added back into the IAM override parser for Version 8.0, so
they will not cause the override statements containing those keywords to be flagged in error.

For the IAM CREATE override card, there are some changes in support of the hardware
compression. There is a new keyword, DICTIONARY=nnnn that specifies the four character suffix
for the hardware compression dictionary name. There is also a new operand for the DATACOMP
keyword, which is HW, which is used to indicate that IAM is to use the IBM hardware compression
instruction instead of the IAM software compression.

For the IAM ACCESS override card, there are some new keywords in support of the Record Level
Sharing function. There are the RLS and NORLS keywords that will override the automatic decision
on whether or not to use RLS for the indicated files. If RLS is being used, the other new keyword is
DJB=[YESINO] to indicate whether or not IAM can use Dynamic Job Backout for this file.
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01.20 SAMPLE VENDOR PRODUCTS THAT HAVE CONVERTED VSAM FILES TO USE IAM

This is a sample of some of the Vendors' products that Customers have converted VSAM files to use |IAM

American Software — Materials Management
American Management System — CUFS, ACAPS
Arthur Andersen — DCS

Credit Card Software — Banking Applications
Computer Applications Services — Abend Catcher

Computer Associates — CA-7, C-11, Activator, UFO,
Intertest, Netman, Easytrieve+, Bundl, Netmaster

Cyborg - Payroll System
Datalink Systems — Fast Teller System

Dun & Bradstreet Software — (GEAC)
Accounts Payable, General Ledger, Millennium
Series Products

Dyatron — Employee Benefits

Erisco — Claim Facts

First Bankcard System — TBS, TCS

Global - CARMS

Group 1 — Code 1/PLUS, Mailsort

H&W Computer — Wizard, Mail, SYSM, SYSB2
Healthquest (HBO) — Patient Information File
Hogan Software — Demand Deposit

IBM — SMP/E, RMDS

ISS America — SICS

Impel Pacific — Power Plant Maintenance
Information Builders — Focus

Information System of America — Prism

Integral Systems — Human Resources/Payroll, HRMS

Kirchman (Florida Software) — Installment Loan, CIF,
TESAREC, Dealer Floor Plan

LPC - Mailers, Finalist, Choice

MacKinney Systems — Job and Syslog Facility
Mobius — INFOPAC

Newtrend — Infopoint

Policy Management Systems — APS

SAP - RF (Financial Accounting), RV
(Sales and Distribution), RM-PPS, RM-MAT

Shared Medical Systems (SMS) — Invision
(Active Patient Database file)

Shaw - Installment Loan, Commercial Loan
Stockholders Systems — PEP+, CSS I
Systematics —

VIPS — Medical Part B

Vantage — Vantage 1 Annuities

Walker — General Ledger, CARMS, Materials
Management

Xycor — XY-CARD, XY-CLAIMS AND XYADMIN
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01.21 SAMPLE VENDOR PRODUCTS THAT WORK WITH IAM

IAM works with many system management software products that are used with VSAM today. Below is a list of
products known to work with IAM. In many circumstances, these vendors have made enhancements to their products
so that they can be used with IAM files. This is by no means a complete list of all the products that do work with IAM

01.21

files.
JOURNALING AND RECOVERY: MISCELLANEOUS PRODUCTS:
FILE SAVE (CA) FILE-AID (COMPUWARE)
DRS (BMC) ABEND-AID (COMPUWARE)
CICS/VR (IBM) CICS (IBM)
ISPF (IBM)
SHARING PACKAGES:
SHADE onCkaA on Z\INEDTI\\/II\;ORK DATAMOVER  (CA)
SYSB (H & W) SHRINK (CA)
VSAM ACCESS/CICS (BMC)

DASD MANAGEMENT SOFTWARE:
FDR/ABR (INNOVATION DATA PROCESSING)

FDRREPORT (INNOVATION DATA PROCESSING)
FDRREORG (INNOVATION DATA PROCESSING)
DF/SMS (IBM)

DF/HSM (IBM)

DF/DSS (IBM)

VAM (CA)

DMS/OS (CA)

POOLDASD (BOOLE & BABBAGE)
STOPX37 (BOOLE & BABBAGE)
SORT PRODUCTS:

SYNCSORT (SYNCSORT)
DF/SORT (IBM)

CA/SORT (CA)

SECURITY PRODUCTS:

RACF (IBM)

ACF/2 (CA)

TOPSECRET (CA)
PERFORMANCE MONITORS:

OMEGAMON (CANDLE)

THE MONITOR TMON (ASG)

STROBE (COMPUWARE)
PROGRAMMING LANGUAGES:

VS/COBOL (IBM)

COBOL I (IBM)

FORTRAN (IBM)

PL/1 (IBM)

BAL (IBM)

CA/OPTIMIZER (CA)

SAS (SAS INSTITUTE)
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02.01 IAM CONCEPTS AND FACILITIES

IAM BASICS

DYNAMIC FILE
EXPANSION

MAXIMUM FILE SIZE

IAM is a high performance indexed access method for z/OS and OS/390 operating
systems, which offers numerous advantages over the IBM provided VSAM access
method. IAM files exist on DASD as non-VSAM datasets, with IAM providing a VSAM
compatible API (Application Programming Interface) for KSDS and ESDS file types, and,
available as an option, any associated alternate indexes. Existing as non-VSAM datasets
provides IAM with capabilities to eliminate the 4.3-gigabyte file size restriction in VSAM
prior to DFSMS 1.3, and to choose a block size that will optimize space utilization on each
of the different type of DASD devices and architectures available. Along with IAM's unique
file structure, described in a subsequent section, and IAM's Data Compression feature,
user data stored in an IAM file typically requires substantially less DASD space then when
stored in a VSAM cluster.

The basic principle of IAM is to intelligently utilize virtual storage to reduce the need to
perform physical I/O to look up and retrieve data. This is accomplished by using the
sophisticated IAM Real Time Tuning concept to manage buffers, and by keeping the index
for files in virtual storage while they are being processed. IAM requires at most one 1/0 to
retrieve any explicitly identified record within the 1AM dataset. All of the index I/O's and
index buffers used by VSAM are eliminated.

With the IAM Enhanced File Structure, IAM files can acquire additional DASD extents
when the file is being updated, in addition to the prior capability to take extents during file
loads. This will eliminate many of the usability problems encountered with Compatible
Format files due to their fixed overflow area size, and also eliminates the maximum
overflow area size of 64,000 blocks. If the IAM file is a DFSMS Extended Format
sequential dataset, then it can have up to 123 extents per volume. If the IAM file is a
standard non-VSAM dataset, then it can have up to 16 extents per volume, and is limited
by DFSMSdfp to a maximum of 65,535 tracks per volume.

The maximum size of an IAM file is determined by a set of limitations imposed by DFSMS,
MVS, and the architecture of the DASD devices. IAM's file size limitation based on the IBM
3390-27 DASD architecture is approximately 1,593 gigabytes of compressed user data
for a DFSMS Extended format IAM dataset. For a standard non-VSAM format file, the limit
is 201 gigabytes of compressed user data. These figures are based on the following
calculations. For DFSMS Extended Format, using the maximum of 27 gigabytes per
3390-27 volume times a maximum of 59 volumes is 1,593 gigabytes.

The limit for an IAM file in the standard non-VSAM file structure as imposed by OS/390,
or z/O8S, is based on the DEB control block. This is a limit of 255 extents, with a maximum
extent size of 65,535 tracks, which equates to using a maximum of 4,369 cylinders on a
3390. The maximum extent size is also the largest amount of space that can be allocated
to a non-VSAM dataset per DASD volume. IAM datasets are further limited by the MVS
TIOT structure to a maximum of 59 volumes. The maximum data storage for an IAM file
can be obtained by using 1/2 track blocking, which is a block size 27,998 bytes, times 30
blocks per cylinder, which yields 820 KB per cylinder. Multiply the 820 KB per cylinder
times 4,369 cylinders yields 3,499 MB maximum per 3390 device. (Note: this does not
use the full capacity of the device.) The final maximum capacity of an IAM file is then
calculated by multiplying 3,499 MB times 59 volumes, which yields 201 gigabytes. For
3390-3 type of DASD volumes, the size limitation is 154 gigabytes, and for all 3390-2
DASD volumes, the limitation is 102 gigabytes.

The above size limitation applies to IAM KSDS file types, and to IAM ESDS file types
defined with the PSEUDORBA or XESDS attribute. For applications that require a true 4-
byte VSAM RBA value for an ESDS file, such as the SAP product, the size limitation is 4
gigabytes of user data.
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IAM DATA COMPRESSION

IAM can compress the data in both KSDS and ESDS files, and IAM is completely transparent to
the programs that create and use those files. With IAM Version 8.0, customers can choose to use
either standard IAM software compression, or they can request that IAM use the IBM hardware
compression instruction. Use of the IBM hardware compression instruction is not recommended
for customers that do not have at least an IBM zSeries processor, which offers CPU time
reductions for hardware compression compared to earlier processors.

For the IAM software compression, Innovation selected a proprietary algorithm that is optimized
for minimal CPU processing requirements that also provides good space savings for most files.
IAM's software data compression does not rely on a compression table, which is one less
exposure to potential data loss. While it is possible for alternative data compression algorithms to
achieve a greater amount of record size reduction, the CPU time to achieve such results can be
excessive. In fact, for many files, IAM's software compression CPU time is still less than
VSAM's CPU time without data compression! Also, because of VSAM's use of generic
compression tables, |IAM still, for many files, is able to achieve similar or better space savings than
VSAM hardware compression.

Starting with the zSeries line of processors, IBM has made dramatic improvements in the CPU
time required for their hardware compression instruction. With this performance improvement,
IAM Version 8.0 can now use the IBM hardware compression function. IAM’s CPU time with
hardware compression will be less than VSAM CPU time with hardware compression, and with
customized compression dictionaries, IAM may achieve greater compression. Unlike the IAM
software compression, the IBM hardware compression requires the use of a compression /
decompression dictionary. With the initial support of the IBM hardware compression, IAM is
providing a generic compression dictionary that is oriented towards English text, with some
numeric data. This dictionary will provide for decent hardware compression for files with that type
of content, including datasets that contain name and address data. Users can provide their own
compression dictionaries based on the data that is actually in the dataset that is being
compressed. Instructions on creating customized compression dictionaries are in section 10.61 of
the IAM manual. Additional compression dictionaries and automated dictionary selection in the
future may be offered by IAM in the future, if customers find hardware compression beneficial.

Data compression not only provides disk space saving it also reduces overall processing time. The
benefits of using data compression with IAM include reducing the amount of data transferred over
the 1/0 subsystem without a significant increase in CPU time.

DASD devices that provide data compression, such as RVA devices, can be used with IAM files.
However, there generally will not be additional space savings by using both compression
techniques. Innovation recommends that IAM compression be used because of the advantages
of reduced I/O transfer time, reduced physical 1/0’s, and reduced virtual storage which are only
possible with an access method data compression technique.
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CONTINUED. . .

IAM considers KSDS type of files that are 75 tracks or larger, and all ESDS files as candidates for
data compression. Setting the IAM DATACOMPRESS Global Option can easily change the file size
that determines eligibility for IAM Data Compression. The automatic setting of IAM's Data
Compression can always be altered through the use of the IAM Override facility.

To be eligible for IAM Data Compression, a file must be defined with a maximum record size that is
at least 10 bytes more than its key length plus the relative key position (RKP). If Data Compression
is enabled for a file, IAM will only compress individual records when the data following the record
key exceeds ten (10) bytes in length. If compression would make a record larger than the original,
IAM leaves the record uncompressed. Subsequent updates to an uncompressed record will keep
the record uncompressed.

Data Compression can be used on all your IAM files. If a particular file is found by 1AM to be
uncompressible, there is no penalty in CPU time to process that file after the load. It is as if
compression had never been requested for that file. There may also be a few files that just do not
show much of a benefit from data compression. For example, SMP/E CSI files have an average
record length that is just a bit larger than their key. When there is not much data to work with, there
is little data compression can do to reduce a file's size. In these cases IAM's Data Compression may
show little saving, beyond the space reduction that comes with simply converting to IAM. If a
specific file shows only marginal compression there will likewise be only a marginal increase in
IAM's CPU time to process that file.

A report on the estimated disk space saving that a conversion of your VSAM clusters to 1AM file's
with software Data Compression is available using the IAM VSAM Space Savings Analysis program
IAMSIMVS. (See Section 42 - IAM Space Savings Analysis Program).

With the IAM Enhanced File Format, IAM offers the capability to backup and reload compressed
data within an IAM file without decompressing or compressing the data. For large files, this is
anticipated to allow IAM files to be backed up and reorganized faster than can be done today. Even
when the data is compressed by the tape control unit, there is still the overhead of transferring all
that data to the controller. With this new feature, both the CPU overhead and that 1/0O overhead is
eliminated. The FDRREORG product from Innovation will automatically use this IAM feature.

The backup and reload of compressed data is specified for other programs, such as IDCAMS, by
the use of the IAM Override facility. The override will have to be specified on both the backup and
reload process, because IAM needs to know to not decompress the data on the backup side, and
that the data is already compressed on the input side. Simply specifying the keyword
BACKUPCOMPRESSED on the ACCESS and CREATE IAM overrides does the job. IAM adds four
bytes to each record when performing this function, so any output file created will have to contain
either variable (RECFM=VB) or undefined (RECFM=U) type of file. For variable output files, the
record length for the output file (LRECL) will need to be at least 8 bytes more than the defined
maximum record length for the file. For example, if the maximum record length for the file is 100,
then the output LRECL must be at least 108. For undefined type of records, the maximum LRECL
is 104, only 4 bytes more than the file maximum record size. Innovation recommends using
RECFM=VB type of output to provide the best output device utilization.

Data thatis in an IAM data compressed format on tape can be easily converted to an uncompressed
format. Either reload the data with BACKUPCOMPRESSED into an IAM file, or use the IAMRECVR
DECOMPRESS command to make a sequential copy of the dataset with uncompressed data. Note
that you will need to know the original key length and key offset (RKP) to perform the
DECOMPRESS function. IAM also provides a callable interface to read and perform the
decompression from a data compressed sequential dataset that can be used by application
programs.

For examples of using the BACKUPCOMPRESSED feature and using FDRREORG to reorganize
IAM datasets, refer to Section 10.81.
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IAM'S REAL TIME TUNING

With the introduction of the IAM VSAM Interface over fourteen years ago, IAM introduced a unique
buffer management capability called Real Time Tuning. Real Time Tuning is a concept that IAM
uses to dynamically manage the buffering for IAM files in response to the processing
requirements. This capability allows IAM to adjust the number of buffers being used for any
particular file, along with dynamically selecting appropriate buffer management and 1/O
techniques. This innovative and unique buffering technique has proven itself to provide
extraordinary improvements in elapsed time to process batch jobs, as well as reductions in online
transaction response times. IAM Real Time Tuning works within a range called MINBUFNO and
MAXBUFNO values for the number of buffers, which can optionally be specified on a file-by-file
basis by the user.

IAM buffering during a file load does not utilize the Real Time Tuning concept, because the file
load I/O process is a sequential output process. The buffering technique used by IAM for a file load
is described later in this section.

The benefit of Real Time Tuning is the ability to easily achieve a level of performance that is
difficult or impossible to reach with VSAM, along with a significant reduction in the manual effort
and data gathering required for tuning your indexed files to meet the processing requirements.
IAM's Real Time Tuning eliminates the need for deciding which buffering technique to use. With
VSAM, you have to choose between NSR and LSR buffering. IAM has eliminated the need for
index buffers, because |IAM automatically keeps the index in virtual storage. For most datasets
and applications, the default buffering provides for a very high level of performance. The IAMINFO
run time report typically provides more than sufficient information to make any manual buffering
adjustments that may be desired. This report, which is produced whenever an IAM dataset is
closed provided that there is an IAMINFO DD card allocated to the job step, will even indicate with
the IAM368 message if more buffers would have improved performance. The IAMINFO report can
also be obtained from the IAM SMF records, if they are being collected, with program IAMSMF. In
fact, that program can be used to print just the IAMINFO reports for those datasets for which IAM
indicated that more buffers would have improved performance. This can be done by using the
IAMINFO command with the ATTRIBUTE=MOREBUFFER keyword.

VSAM System Managed Buffering effectively decides for you whether to use NSR or LSR
buffering, and will use more buffers than the normal VSAM default. Even with System Managed
Buffering, you may still have to indicate through JCL what buffering technique will work best with
the way the particular application uses the files. While jobs using VSAM files with System
Managed Buffering may perform better than without, System Managed Buffering does not offer
the dynamic buffer management that IAM Real Time Tuning offers. In many circumstances, |IAM’s
Real Time Tuning still does noticeably perform better than VSAM with System Managed Buffering.

- 02-4 -



IAM'S REAL TIME TUNING 02.20

02.20 CONTINUED. ..

REALTIME The Real Time Tuning capability was significantly improved with the IAM Enhanced File format,
TUNING FOR which included:

ENHANCED
FORMAT FILES

1.

The capability to manage larger number of buffers per file than with Compatible format. As
shipped, IAM can have up to 2048 buffers per Enhanced format file. This capability can be
easily increased if necessary. The limit for Compatible format files is 32 buffers.

The capability to handle concurrent I/O requests, both at the logical level and at the physical
I/O level. This improves IAM responsiveness for online systems, for multi-volume datasets,
and for volumes with Parallel Access Volume (PAV) capabilities.

Incorporate elapsed time into buffer adjustment algorithms. This will prevent the slow
increase in buffers to lightly used files in an online system that is opened for several hours.

Provide sequential I/O read ahead, with 1/0 and processing overlap capabilities for
synchronous mode (batch jobs) I/O processing. Up to a full cylinder's worth of data can be
read in one physical I/O.

For mass sequential updates, IAM will write out multiple updated blocks per physical I/O.

IAM buffers are always requested to be in storage above the 16-megabyte line. However,
should a buffer end up in below the line storage, IAM will freemain that buffer, to help avoid
a potentially critical virtual storage shortage, unless that is the only buffer that IAM has
available.

For Share Option 1 or 2 files, IAM also has incorporated empty block detection, which will
prevent subsequent physical I/0 for such empty blocks. This eliminates a problem
encountered with rereading empty blocks when there had been large quantities of records
deleted from the file.

The IAM I/O driver will also take advantage of the IBM Record Level Caching, for random
I/O’s and indicate sequential processing on the devices that provide those capabilities.

The 1AM channel programs completely support the FICON and ESCON channels, utilizing
the ECKD channel commands, for files on control units that support that capability. IAM
continues to provide optimal use of the latest hardware in the market, by using block sizes
that fully utilize the device’s capability, and by using the latest features and capabilities
when performing 1/0.

BUFFERINGFOR For random processing, IAM dynamically acquires additional buffers up to the MAXBUFNO value,
RANDOM I/O so that the most frequently referenced blocks can be retained in memory. |AM continually monitors
what the added benefit would be for up to 32 additional buffers at any point in time by tracking
contents and frequency of use. By monitoring requests in this way IAM can recognize patterns. After
every 128 physical I/0's, IAM will evaluate the buffering. When 1AM finds that a sufficient number
of requests could have been satisfied without 1/O to the disk within the past few minutes if more
buffers had been available, an additional buffer is acquired. This continues until the maximum
number of buffers allowed is reached.

IAM's buffer management techniques also provide for the release of buffers when it determines they
are not providing any benefit in terms of reducing 1/0 within the past several minutes.
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Buffer management for sequential processing differs from random in that IAM attempts to
determine how many blocks it should be reading ahead in anticipation, to efficiently service the
user. The goal is to be able to read as many useful blocks as possible with each real disk 1/0. To
accomplish this IAM monitors the number of blocks that are read consecutively, increasing or
decreasing the number of consecutively chained buffers as appropriate. More buffers are acquired
as necessary, at the rate of at most one per physical I/O, up to the MAXBUFNO value. Once
processing has been completed for each block read sequentially, rather than aging the block out of
the buffer pool, it is immediately treated as being the buffer with the least recent reference, because
it is not expected that the block will be needed in the near future. For synchronous sequential 1/O,
which is typically done by batch jobs, when reading multiple blocks per physical /0O, IAM will make
the data from each block available to the application program as soon as it is in storage. On mass
sequential updates, when multiple consecutive data blocks have been updated, IAM will write out
multiple blocks per physical I/O. This process is done asynchronously whenever possible, to allow
for I/O and processing overlap.

The advantage of performing multiple blocks per 1/O is improved performance due to a reduction in
resource utilization. The primary savings are at the device level. This type of I/0 will eliminate DASD
seek and search time, as well as rotational positioning time because the device is already
positioned to process the next block. This device time can frequently be well over 50% of the total
device time needed when performing a single block 1/O. Also eliminated is the CPU overhead
involved with issuing an EXCP, scheduling the 1/O, plus the CPU time involved with the 1/O
completion. Also, for batch jobs, IAM will attempt whenever possible to allow the sequential 1/0O to
be active while allowing continued processing of the data that is already residing in IAM's data
buffers.

Multiple random and / or sequential I/O operations can occur concurrently against any file. The use
of the buffers will be balanced between the different requests based on the buffering needs of each
request. The request with the highest buffer requirements will tend to utilize the most buffers. IAM
does not lock out a request from a data block if another request is also using the block, such as
VSAM does with the CI level lockout. A request may be temporarily delayed access to a block of
data only if there is an actual physical I/O occurring, or during the actual processing time to move
a record into or out of the buffer. This delay is managed internally by IAM, and does not result in
deadly lockouts. The CI lock out problem caused by VSAM resulted in many installations not being
able to use VSAM LSR buffering for some files under CICS, or forced files to small Cl sizes to
minimize the occurrence of the lock out problem. IAM eliminates these VSAM problems. IAM does
perform the necessary record level lockout for concurrent updates to the same record to maintain
data integrity.

For IAM datasets defined with Share Option 1 or 2 that are opened for update, IAM does distinguish
the differences between synchronous and asynchronous processing. Synchronous processing is
indicated by the RPL OPTCD=SYN, and is typically used by batch jobs. Asynchronous processing
is indicated by the RPL OPTCD=ASY or OPTCD=WAITX, which is typically used by online
systems, such as CICS. To improve batch performance IAM defers the rewrite to disk of a randomly
updated buffer until the block residing in the buffer is forced out of the buffer pool. This technique
reduces I/O whenever multiple rewrites are requested against data blocks in the buffer pool. Under
Online systems (e.g. CICS), to insure integrity after a random update, buffers are always
immediately rewritten. For sequential processing, the updates are deferred regardless of
processing mode until IAM has several blocks to chain write, until the caller issues an ENDREQ
request, or until the buffer is needed for another data block.

With sequential synchronous I/O, IAM is very aggressive with increasing the number of blocks that
are being read per I/O, as well as being very quick to increase the number of buffers up to
MAXBUNO. This is done to improve elapsed time for batch jobs. When asynchronous type of 1/0
is being done, IAM is less aggressive with sequential chaining. This is done to prevent tying up too
many buffers at one time for online systems. This will prevent issuing an 1/O request, which will
monopolize a device for a relatively long period by reading many blocks per 1/O, which could impact
the responsiveness of the online system for other transactions.
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IAM's Real Time Tuning works within an optionally specified range for determining the number of
buffers called MINBUFNO and MAXBUFNO. MINBUFNO defaults to 1, unless explicitly overridden
on an IAM Override statement. The value for MAXBUFNO can come from a number of sources, as
indicated below in precedence order:

1. From the IAM ACCESS override value specified for MAXBUFNO.

2. From the IAM CREATE override value specified for MAXBUFNO when the file was loaded
or defined.

3. The buffer space value specified on the IDCAMS DEFINE of the dataset, providing that it
is greater than the IAM Global Options BUFSP value.

4. The higher of BUFND, BUFSP, or STRNO specified in either the JCL AMP parameter or
explicitly in the ACB, provided that it is larger than the default MAXBUFNO determined from
the IAM Global Options Table. (Note that JCL specification of one of these values takes
precedence over the value specified in the ACB control block itself.)

5. A default value from the IAM Global Options Table, which will be the higher of either the
MAXBUFNO Gilobal Option, or the BUFSP Global Option (CICS will use CICSBUFSP)
value divided by the file's block size.

For a typical 1/4 track blocked IAM dataset on a 3390 device, using the default Global Option
values, |IAM will set the MAXBUFNO value to 65 for batch, and 19 for CICS.

When an IAM dataset is opened, IAM will determine the values that it will use for MINBUFNO and
MAXBUFNO as described above. It will then decide on a starting value. If MINBUFNO has been
overridden, then IAM will initially acquire that number of buffers. If no MINBUFNO value has been
specified for Enhanced format |1AM files, IAM will initially acquire the higher of one half of the
maximum number of buffers or the IAM Global Option value specified by BUFOPNO, which defaults
to 4. If either the MINBUFNO value or the BUFOPNO value exceeds MAXBUFNO, they will be
reduced to the MAXBUFNO value being used. The number of buffers that are in existence when
the open processing completes may be higher than the original value. This is particularly true for
files with a large index or large overflow area, both of which are read by IAM during open
processing.

As a general rule, there should be very little necessity to specify a MINBUFNO value. The only
reason for doing so would be to force IAM open processing to start at a higher number of buffers
then the default values, which may speed up OPEN processing for extraordinarily large datasets.
MAXBUFNO can be changed as desired, and generally should be increased when IAMINFO
indicates that more buffers will be helpful, and you need to improve the performance for the dataset.
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The IAMINFO report, which is produced when an IAM file is closed, will provide a variety of statistics
relating to IAM Real Time Tuning and it's effectiveness. These fields include the following:

DISK BLOCKS READ—Indicates the number of physical I/0Os (EXCPs) that were done to read data
into the 1AM buffer pool.

DISK BLOCKS WRITTEN—Indicates the number of physical I/Os (EXCPs) that were done to write
data out to the file.

The TOTAL EXCP's issued by IAM for this dataset can be calculated by adding the DISK BLOCKS
READ plus the DISK BLOCKS WRITTEN. That number will be equal to the EXCP value reported
by SMF for this dataset, except for a file load with a temporary work dataset. For a file load with a
temporary work dataset, the IAMINFO values are inflated by the 1/O's done to the temporary
dataset.

DYNAMIC BUFFER RETRIEVALS—Displays the number of I/O requests satisfied from the IAM
buffers without performing a physical I/O. This statistic essentially identifies the savings of /0O due
to IAM's Real Time Tuning.

MAXIMUM BUFFERS USED—Indicates the maximum number of buffers that were used to
process this file.

MINIMUM BUFFERS USED—Indicates the MINBUFNO value in effect for this file.
MAXIMUM BUFFERS AVAILABLE—Indicates the MAXBUFNO value in effect for this file.

SEQ CHAINED BLOCKS READ—Indicates the number of data blocks that were read in as part of
a sequential multiple blocks per I/0. These blocks were read as part of IAM's Real Time Tuning
anticipation that the application program will use the blocks. This value plus the DISK BLOCKS
READ value indicates the total number of blocks physically read into storage for this dataset.

SEQ CHAINED BLOCKS WRITTEN—Indicates the number of data blocks that were written as part
of a sequential multiple block output I/O. This indicates the savings of physical I/O (EXCPs) due to
IAM's Real Time Tuning accumulation of updated data blocks. This value plus the DISK BLOCKS
WRITTEN value equals the total number of blocks written out to the dataset.

While all of the above information is useful in evaluating the benefits of IAM's Real Time Tuning,
there may still be a question as to whether or not more buffers would have been useful. The
IAMINFO report will come out and tell you via an IAM attention message, message id IAM368 that
is displayed in the run time INFO report. A flag is also stored in the IAM SMF record.

The IAM368 message is just an indication that the 1/O performance for the specified file could
potentially be improved by providing a larger MAXBUFNO value. It may very well be that the
performance level of the job processing this dataset is quite acceptable, and if so there is no need
to increase buffering. However, if you are looking for ways to improve the performance, then this
message is an indicator of one of the possibilities for improving performance.

If the IAM368 message does not appear, then providing more buffers is very unlikely to change the
performance.

For more information on tuning and getting the most out of IAM, refer to the Tuning Section in the
IAM User's Guide portion of the manual.
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As indicated at the top of the Real Time Tuning section, a file load does not make use of the Real
Time Tuning concept. This is because a file load is exclusively a sequential output process. A fixed
number of buffers are acquired at open time, based on the value for the CRBUFOPT Global Option
or IAM Override. The required channel programs and 1/O control blocks are built and initialized
during open based on the quantity of buffers acquired. By default, for files that are allocated on
cylinder boundaries, IAM will use enough buffer space to hold two cylinders, and write out a full
cylinder per physical I/O. The default for track allocated files is buffer space for two tracks, and
writing out one track per I/O. This buffering concept provides for 1/0 overlap, even for programs
using synchronous processing. The EXCP counts will reflect the actual EXCP (physical 1/O)
operations done not the block count.

I/O processing during file load is different for DFSMS Extended format datasets. While the number
of buffers will be the same as for EXCP processing described above, IAM is using BSAM access
method to write out the data to the Extended format datasets. IAM will allow BSAM to write out
multiple blocks per I/O. However, with BSAM output, it is not possible to control how many blocks
will be written out per physical I/0. Also, because BSAM is being used, the EXCP count for file loads
will be the actual number of blocks written out to the dataset, not the number of physical I/O
requests. So, even though multiple blocks are being written out per I/O, that savings is not reflected
in the EXCP counts.
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When IAM files are defined with a secondary space value, IAM will automatically release over
allocated space after the first load of an IAM file. This feature is provided for both Enhanced format
and Compatible format files, with some differences in method of operation.

For Compatible format files, with their preallocated and preformatted overflow areas, upon
completion of the file load process, the dataset is using as much DASD space as it will use, until
the file is reloaded. Because this over allocated space is not likely to be used, IAM will
automatically release that space. This feature is provided because IAM datasets typically require
substantially less DASD space than VSAM, plus there is a tendency in many installations to over
allocate datasets, particularly VSAM datasets.

The situation is a bit different with Enhanced format files, which have the ability to dynamically
acquire additional DASD space as needed, and therefore have eliminated the allocation and
formatting of blocks during the load process to accommodate file expansion. If IAM were to
release all of the unused DASD space at the end of the file load, a dataset would very quickly end
up taking extents as the file expands. Rather than eliminate all of the unused space, an automatic
space reserve feature was developed. With this feature, some of the over allocated space will be
retained rather than released at the end of the first load to allow for file growth without having to
immediately go into secondary extents. The space reserved will be contained within the allocated
extents after the file has been loaded. No additional extents will be obtained for the space reserve.

The desired amount of space to reserve will be calculated by using either the value specified for
Overflow records on a CREATE IAM Override card, or by using the CA% Freespace value
specified on the Define of the file. The calculation when CA% Freespace is used is similar to the
calculation of the size of Overflow for the Compatible file format. Basically, the CA% Freespace
value is cut in half, and then that percentage of the total DASD space required for the dataset as
loaded will be set as the desired reserve quantity.

When the program loading the file issues the close, IAM looks at how much DASD space is
allocated to the dataset, but is not yet used. If the allocated but unused space is less than the
desired reserve quantity, then no space will be released. However, if the allocated but unused
space is greater than the desired reserve quantity, then space will be released down to the desired
reserve quantity. In all cases, the end of file is set at the end of the used area, and is indicated so
in the VTOC LSTAR field. This will allow a DASD space management utility, such as Innovation’s
FDR/CPK product, to release the unused space that was reserved if it has not yet been used.

For example, consider a file where CA% Freespace is defined as 20%, and the file ends up using
300 tracks of space. A DASD reserve value of 30 tracks is calculated by taking half of the CA%
Freespace, or 10% of the 300 tracks. Any allocated space over 330 tracks will be released. If the
dataset is allocated to less than 330 tracks, then no space will be released. If the file was allocated
initially with 600 tracks, then 270 tracks of space will be released, leaving a total of 330 tracks
allocated to the IAM dataset.

If CA% Freespace is 0 and there is no Overflow override, then no space reserve will be done, and
all excess allocated space will be released. In the example cited above, the dataset would end up
with only 300 tracks allocated. If the desired space reserve quantity is less than one cylinder, then
no space reserve will be done, because most files are cylinder allocated, and the space release
is done at a cylinder boundary.

RELEASE is an especially important IAM feature. IAM files generally take 30 to 70% less disk
space than VSAM. If the original VSAM IDCAMS DEFINE space allocation values were left
unchanged without auto- RELEASE, a lot of disk space would continue to go to waste.

RELEASE is IAM's default and as most other IAM defaults it can be changed in the IAM Gilobal
Options table using the program IAMZAPOP (RELEASE= see Section 91).
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IAM will dynamically adjust the secondary space quantity for Enhanced Format IAM files that are in
standard non-extended format. This function is provided because such datasets are limited to 16
extents per volume. The algorithm will take effect once a file has used five extents on a volume. At
that point in time, IAM will increase the secondary space allocation by a multiplication factor
specified in the Global Options Table, or from IAM Overrides. The default secondary space
multiplication factor as IAM is shipped is ten for file loads, and five for file updates. The Secondary
Space Adjustment feature is subject to the following rules:

1. The secondary space quantity will not be increased to value that exceeds the original
primary space quantity.

2. The secondary space quantity will not be increased to a value that exceeds the size of the
largest contiguous available extent on the volume. Note this is only effective once the file
has obtained five extents.

3. If the original secondary space quantity is higher than the original primary space quantity,
the secondary space quantity will not be adjusted.

4. For single volume files, the original secondary may be decreased from the original value to
the largest extent available on the volume, just to try to keep it running as long as possible.

For example, if a file is Defined with a primary quantity of 500 cylinders, and a secondary of 10
cylinders, after five extents have been acquired, the secondary during a file load will be adjusted up
to 100 cylinders. During a file load, the maximum space that will be used for this file is:

* 1 extent of 500 cylinders
* 4 extents of 10 cylinders each
* 11 extents of 100 cylinders

This will bring the total maximum space up to 1,640 cylinders, which is slightly less than the VSAM
maximum of 1,720 cylinders. Although IAM allocated less DASD space than VSAM, the amount of
user data kept in the IAM file will generally be larger due to IAM's space savings capabilities. This
is due to IAM’s efficient use of DASD devices and Data Compression feature. So, by providing the
Dynamic Secondary Space Adjustment feature, IAM files have the potential to grow in size as large
as VSAM files will, although it will be done in fewer extents.

For this same allocation, the secondary will be adjusted up to 50 cylinders during a file update run.
However, if the primary space is 20 cylinders, and the secondary is 10 cylinders, then the maximum
value that will be used for the secondary is limited to 20 cylinders. The maximum secondary space
quantity that will be requested for any particular file is included on the IAMPRINT LISTCAT output.

The secondary extent multiplication factor can be changed by IAM Overrides on a file-by-file basis,
using the MAXSECONDARY keyword. Regardless of the value set, the basic rules for modifying
the secondary space quantity remain as explained above. The factor can be specified on the IAM
CREATE override during the file definition or file load, and on file updates with an IAM ACCESS
override. The values permitted are from zero to ten. Values of zero or one will prevent IAM from
increasing secondary allocation. The secondary allocation value may be reduced for single volume
files when there is insufficient space for the secondary. When the secondary factor is specified on
a CREATE override during file definition, the value is stored with the file. That value will be used for
subsequent file loading and file updates, unless overridden at run time.
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With the IAM Dynamic Secondary Space Adjustment feature, there is an additional option for
Enhanced format multivolume files that are defined without guaranteed space. Again, this function
does not apply to DFSMS Extended Format IAM datasets. When it appears to IAM that the EOV
request will result in the next volume being allocated, then IAM will request the primary space value,
rather than the normal secondary quantity that is used for non-VSAM files. This feature can be
controlled by either IAM Overrides, or by the IAM Global Options table. This feature is provided to
offer an alternative so that IAM space allocations will be similar to VSAM. The |IAM Override
keyword is:

1. MULTIVOLUME=PRIMARY or
2. MULTIVOLUME=SECONDARY

These IAM Override keywords can be used on the CREATE Override statement. When specified
on the CREATE keyword during file definition, the value specified is saved with the file control
information and will remain the applicable option, unless overridden by a particular job step.

The rules for IAM files defined on DFSMS managed volumes with the Guaranteed Space attribute
are different. This is because DFSMS will automatically allocate the primary space quantity on each
volume when the file is defined. The secondary allocation quantity will be modified as described
above for single volume files.

Another special multivolume circumstance is when a file is defined with no secondary space
specified. For most circumstances, IAM will set the secondary allocation value to the primary value.
For datasets on DFSMS managed volumes with Guaranteed Space, the secondary is left as zero,
with the primary being allocated on each volume when the file is defined. For systems where
DFSMS is active, but the datasets are on non-SMS managed volumes, IAM will leave the
secondary as zero, and allocate the primary space on each volume when the file is defined. This is
to mimic the DFSMS Guaranteed Space, and will prevent any secondary extents from being taken.
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IAM offers, at an additional cost, Alternate Index Support. With this optional feature, Enhanced
Format IAM datasets (both KSDS and ESDS) can have associated alternate index datasets, which
will also be 1AM datasets. All of the features and benefits of IAM are available to base clusters and
all of their related alternate indexes. There are no programming changes necessary to use the IAM
Alternate Index support. No changes are required to CICS. Simply change the define of the base
cluster to include either OWNER($IAM) or include $IAM in the base cluster name, or use a
DATACLAS or STORCLAS with $IAM in the class name. Subsequent define steps for any related
alternate index datasets or paths will be automatically converted to IAM, when the base cluster is
an |IAM dataset. The alternate index support is designed to provide the same high level of
compatibility with VSAM alternate indexes that IAM has been providing for KSDS and ESDS types
of datasets. Some dataset management utility jobs for backing up, restoring, and renaming
datasets involved in an alternate index relationship may need to be revised.

An alternate index provides an additional index to an indexed type of dataset (KSDS), or an index
to an entry sequence dataset (ESDS). Users can define one or more alternate indexes to any base
dataset. The alternate index dataset itself is an IAM KSDS enhanced format type of dataset that is
indexed by the alternate key. The records in the alternate index contain some control information,
the alternate key, and the primary key value for the record in the base dataset with the
corresponding alternate key. An alternate index is defined as containing UNIQUE keys when there
is only one base record with any specific alternate key. Alternate indexes can also be defined as
containing NONUNIQUE keys, where any particular alternate key can be contained in multiple base
records. As with VSAM, the alternate index dataset can be explicitly processed by programs without
referencing the base cluster, or can be used to access the records in the base cluster. To use an
alternate index dataset to access the records in the base cluster, a PATH must be defined.

An additional attribute of alternate index datasets is whether they are upgradeable. When an
alternate index is defined with the UPGRADE attribute, IAM will automatically update the alternate
index either when updates are made to the base cluster, through the primary key or when accessed
through an alternate key. Any alternate index defined with the NOUPGRADE attribute will not be
automatically updated by IAM, and it is the application programs responsibility to ensure that the
alternate index is updated in a manner to remain synchronized with the base dataset.

A Path provides the mechanism to access a base cluster through an alternate index. When a path
is defined, one must provide the name of the path and the name of the related alternate index to be
used to access the base cluster, or the base cluster to be processed whenever the path itself is
referenced. The UPDATE or NOUPDATE attribute is specified for each path defined. When a path
is defined with the NOUPDATE attribute, any upgradeable alternate indexes will not be updated
automatically when this path is used to access a base cluster either directly or through an alternate
index.

For VSAM datasets, a PATH is only a catalog entry that is quite similar to an ALIAS entry. With IAM,
a PATH will become a one-track dataset containing the name of the related alternate index or base
cluster and the UPDATE or NOUPDATE attribute of the PATH. A single track dataset was chosen
instead of an ALIAS type of catalog entry because of concerns about there not being adequate
dataset management utility program support for ALIAS entries, which might result in the loss of the
entry.
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The procedure for defining and using IAM datasets with alternate indexes is identical to the VSAM
process. The only difference is to specify on the DEFINE that the base cluster is to be an 1AM
dataset. This specification is typically done by either adding the OWNER($IAM) parameter to the
define parameters, changing the name to include the $IAM literal, or using a DATACLAS or
STORCLAS with $IAM in the class name. Most applications that are going to be using IAM for their
alternate index already have the general procedures established. To convert to 1AM, the only
change needed is on the define step of the base cluster. An overview of the process for using IAM
alternate indexes is described below. All of these steps are covered in detail in the User's Guide
(Section 10) of this manual.

* Defining the base cluster.

* Loading the base cluster with data.

* Defining the alternate index(es)

* Building the alternate index(es), usually with IDCAMS BLDINDEX command.
» Defining paths to the alternate index(es) and if used, paths to the base cluster.

In general, there are no JCL changes required when using IAM Alternate Indexes and Paths. To
access a base cluster through an alternate index, simply specify the name of the Path on the DD
statement, just as is done with VSAM. When the Path is opened, IAM will dynamically allocate and
open all of the required alternate indexes and the associated base cluster using the relation
information stored within the IAM file structure. When the Path is closed, IAM will close and de-
allocate all of the alternate indexes and the base cluster that were allocated during the open
process.

Because the IAM alternate indexes and paths are non-VSAM datasets, they will not be
automatically grouped together in a sphere with their associated base cluster, as is typically done
by many dataset management utility programs. Some changes to your dataset management
procedures may be necessary when using IAM Alternate Indexes. After renaming a component of
an |IAM sphere, or performing a restore or copy to a new name, a define recatalog will be necessary.
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IAM has another feature that can potentially reduce physical I/O's for files that are randomly read.
This feature, called IAM's Dynamic Tabling, offers significant performance benefits for some
applications. With this feature activated, IAM tables records retrieved randomly from a file in virtual
storage, without any programming changes to existing applications. Then, on subsequent random
reads, IAM checks to see if the key requested is for a record contained in the virtual table. If the
record exists in the table, IAM passes it back to the user, eliminating the I/O to the disk. If the record
does not exist in the table, it will be moved into the table.

NOTE: Random reads which are eligible to use the dynamic tabling feature are identified in the
IAMINFO report as R. (READ) commands for Compatible format files, and as GET RANDOM
commands for Enhanced format files. Other types of retrievals, such as GET commands and Read-
or-GetNext cannot use the dynamic table because the precise key being sought is unknown.

To enable this option, use the IAM ACCESS Override statement. The keyword on the control
statement is DYNCORE= (See Section 30). The DYNCORE value is specified in 1024 byte (1K)
increments. The following example will reserve 200K of storage for the Dynamic Table.

ACCESS DD=iamfile, DYNCORE=200

IAM's Dynamic Tabling of data records is similar to the Data-In-Virtual concept IBM introduced with
Linear Data Sets, without requiring any programming or file format changes. IAM's concept of
tabling is more efficient than IBM's because it's oriented to individual records instead of 4K sections.
A smaller amount of memory is used requiring fewer real pages to back up the virtual pages.

If the key being requested is not currently in the table, IAM reads the record from the file. If found,
the record is passed to the user and tabled for subsequent retrievals. If the record is updated, IAM
changes the record in the table and on disk.

Applications which will benefit the most from Dynamic Tabling are those with high file activity where
a subset of records in the file are repeatedly being read, with few ever updated. Small files with high
random activity and few updates become in core tables without the need for any programming
changes.

Under MVS/ESA and OS/390, Dynamic Table storage is in extended private.

IAM's run time INFO report reflects the way an application uses the file. The report includes
statistics on requests processed, 1/Os to disk, Dynamic Table usage and the number of records
retrieved from the Dynamic Table.

DYNAMIC TABLE RETRIEVALS—displays the number of record requests satisfied from |IAM's
Dynamic Table.

DYNAMIC TABLE RECORDS—displays the maximum number of records in the table.

NOTE: IAM Dynamic Tabling facility will not be used for files that contain spanned records, due to
the very large amount of storage that would be required.
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IAM's system level VSAM Interface provides application program transparency. IAM allows an
unaltered application program executing under OS/390 or z/OS to access IAM files in place of
VSAM KSDS or VSAM ESDS files. IAM can be used in conjunction with the common programming
languages COBOL, BAL (assembler), PL/1, RPG, C and any higher-level language products,
which support keyed access to VSAM files.

IAM supports programs executing in AMODE(31) and VSAM control blocks (ex: ACB, RPL)
residing above the 16MB line.

IAM supports the full range of VSAM file access commands GET, PUT, INSERT, GETPREV,
ERASE, POINT, etc. and the file status commands SHOWCB, TESTCB, GENCB, and the VSAM
catalog lookup macro, SHOWCAT.

IAM supports the following functions of IDCAMS, as they relate to VSAM KSDS or ESDS file
processing: BLDINDEX, DEFINE, DELETE, LISTCAT, PRINT, REPRO and VERIFY. DELETE,
PRINT, REPRO and VERIFY provide the same services for IAM files as they would VSAM
clusters.

IDCAMS DEFINE will create an IAM file whenever the OWNER($IAM) parameter is specified,
'$IAM' is placed somewhere in the dataset name, or $IAM is part of the Data Class or Storage
Class name.

LISTCAT ALL displays IAM files as non-VSAM in its standard SYSPRINT report. LISTCAT ALL
also displays the file's IAM characteristics in an IAMPRINT DD report, which will be dynamically
allocated if necessary.

IAM has full support for the SMS environment. This support includes recognizing and using the
SMS classes for allocation, honoring file attributes specified in the Data Class, and support for JCL
allocation of 1AM files; including temporary dataset support. Simply place $IAM in the SMS Data
Class or Storage Class name to define a file as IAM. When using the SMS JCL allocation feature
specifying $IAM in the dataset name, in the Storage Class name or in the Data Class name on the
DD Statement results in an 1AM file being allocated.

Activating the IAM VSAM interface is a simple procedure. While evaluating IAM, you can activate
and deactivate IAM at any time. To start IAM all you need to do is submit the procedure,
'VIFSTART', supplied in the IAM Installation Control Library. Within a few seconds, 1AM will be
active in the system. Once testing has been completed and IAM is in production, you can activate
IAM automatically each time the system is IPL'd.

Section 90.20 of this manual documents activating the IAM VSAM Interface.
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IAM provides support for SMS that is equivalent to the VSAM support, including support for JCL file
definition, and temporary datasets. By definition, to be eligible for an SMS managed volume, the file
must be assigned a Storage Class. The Storage Class, along with optionally a Data Class and/or
Management Class, can be explicitly specified on the DEFINE command, by JCL parameters for
JCL defined files, or selected by the ACS routines. 1AM files on SMS managed volumes will be
cataloged with the class names. As a part of the SMS support, an additional method of triggering
an |IAM DEFINE is available. Files will be defined as IAM files if the Data Class or Storage Class
name contain the $1AM literal.

For both IDCAMS DEFINE's and VSAM JCL allocations, the ACS (Automatic Class Selection)
routines are called prior to the IAM DEFINE intercept. When IAM intercepts the request, the SMS
classes, the SMS Storage Group, and the SMS volumes have already been selected. IAM will then
screen the request and determine if the file should use the IAM format. If $IAM, in the Data Class
(DATACLAS) or Storage Class (STORCLAS) name, is being used as the criteria for determining
IAM format files, then the class name(s) must have $IAM in them at this point in the process. They
contain either the explicit names from the DEFINE request, or the name(s) selected by the ACS
routines. This allows the installation the possibility of controlling IAM files, and IAM usage through
the ACS routines. For JCL allocation, these are the classes and volume(s) that will be used.

For IDCAMS DEFINE requests, the ACS routines will be re-entered when IAM issues the
dynamic allocation of the file as a non-VSAM dataset. The request will specify the SMS
classes as received from the intercepted DEFINE request, and the volume(s) that had
initially been selected by SMS. While Innovation does not recommend this, the ACS routines can
change the SMS classes and the Storage Group, which will change the volume(s) on which the file
is placed. The ACS routines can check the &DSORG value, which will be VS (VSAM) on the
DEFINE, and PS on the IAM dynamic allocation. At this point, the file must not be switched to a non-
SMS volume, because the allocation will fail. However, it can be switched from an unmanaged
volume to an SMS managed volume. Changing the DATACLAS at this time will have no effect on
the file characteristics, as they were determined by IAM prior to the dynamic allocation. The
MGMTCLAS, STORCLAS, and Storage Group can all be effectively changed by the ACS routines
on the dynamic allocation request.

IAM provides full support for IDCAMS defines under SMS. The DATACLAS, STORCLAS, and
MGMTCLAS can either be explicitly provided on the DEFINE command, or selected by the ACS
routines. The Data Class can provide file characteristics for the file being defined, including record
length, key length, key offset, share options, free space, and others, eliminating the need to specify
those values explicitly on the DEFINE. As per SMS rules, the options in the Data Class will be used,
unless explicitly overridden on the DEFINE command.

In IAM Version 8.0, enhanced format IAM files may now be optionally defined as DFSMS extended
format sequential datasets. These datasets are now able to fully utilize larger volumes, such as a
3390-9 or even larger volumes of up to 32K cylinders. These datasets can use up to 123 extents
per volume and exceed the prior limit of 255 extents in total when multiple volumes are specified.
Such datasets must be DFSMS managed, with a data class that specifies “Extended Required” or
“Extended Preferred” for the dataset name type, and with Compaction set to NO. These datasets
must also have a Storage Class with a “Sustained Data Rate (SDR) either left blank, or set to 0.
Setting other values for Sustained Data Rate will cause the dataset to have multiple STRIPES,
which 1AM does not support. IAM will internally compress the file, with either software or hardware
compression.

If the IAM allocation encounters any errors, the error messages will appear on the JES job log, with
the MVS allocation messages (SYSMSGS) and also on the IDCAMS SYSPRINT, if it is available.
Due to the manner in which IDCAMS prints messages on SYSPRINT, the error messages from IAM
will precede the actual DEFINE command. IDCAMS will also print out additional error messages
after the DEFINE, performing an analysis on the return codes set by IAM. Whenever possible, IAM
uses the VSAM return codes that most clearly indicate the actual problem, although that is not
always possible. Always refer to the IAM and related allocation error messages for the most precise
problem determination possible.
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VSAM files being defined through JCL can also be easily converted to IAM files. This is done by
either putting $IAM in the dataset name (DSN), or by using a Storage Class (STORCLAS) or Data
Class (DATACLAS) with $IAM in the name. Both permanent and temporary datasets can be
defined, with the restriction that temporary datasets cannot be multivolume, same as with VSAM.
The use of a Data Class (DATACLAS) is highly recommended for JCL defined files. By using a Data
Class, values for Freespace, Cl Size, and Share Options can be specified, which are not available
through JCL parameters. All files defined in JCL will, by default, be capable of handling variable
length records, up to the maximum length specified in the DATACLAS or LRECL field.

To allocate 1AM files through JCL, IAM must be in the linklist. STEPLIB and JOBLIB are ineffective
in this case, because it is the initiator that is issuing the allocation, and IAM must have access to
various load modules for the define.

If the IAM allocation encounters any errors, the error messages will appear on the JES job log and
with the MVS allocation messages (SYSMSGS). SMS will also print out additional error messages
appearing with the MVS allocation messages, performing an analysis on the return codes set by
IAM. Whenever possible, IAM uses the VSAM return codes that most clearly indicate the actual
problem, although that is not always possible. Always refer to the IAM and related allocation error
messages for the most precise problem determination possible.

Any CREATE overrides for JCL allocated files must be in the job step that loads the file, not
necessarily the step allocating the file. The define process does not access the IAMOVRID DD for
JCL defines. For example, if the file is allocated in an IEFBR14 step, and then subsequently loaded
by an IDCAMS REPRO, the IAM create overrides must be in the IDCAMS REPRO step.

The TSO ALLOC command, and the MVS DYNALLOC service, has also been enhanced to provide
for allocation of new and temporary VSAM files. These requests will also be screened by IAM, and
can be converted to an IAM file in the same manner as a JCL allocation can. IAM treats the request
just like a JCL request. The new ALLOC keywords are the same as the new JCL keywords, and
dynamic allocation has the equivalent text units.

IAM files can be spread across multiple SMS managed volumes, both with and without Guaranteed
Space. Note that IBM restricts temporary VSAM files to a single volume, this also applies to IAM.
When an IAM file is defined with a Storage Class that specifies Guaranteed Space, the primary
allocation quantity is allocated on each volume at DEFINE time, as per the SMS non-VSAM rules.
When Guaranteed Space is NOT specified, only the first volume is selected at DEFINE, and the
subsequent volumes are cataloged as an "™'. During file load or reorganization, if additional volumes
are needed, they will be selected by SMS. SMS has a restriction that within a job step, if a file
defined without guaranteed space uses additional volumes, only one DD statement can be used,
because any other DD's are not updated to indicate the additional volumes. For IAM users, this is
only of concern for job steps loading or reorganizing files and being accessed within the same step.
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Enhanced format IAM files can contain spanned records. A spanned record is one that is larger than
the physical block size of the IAM dataset, and will require multiple physical blocks to store it. With
IAM, the record size limitation is the amount of data that IAM can fit within 256 data blocks. With a
maximum block size of 32760, and |IAM file can now have a maximum record length of
approximately 8 megabytes. Spanned record support will allow IAM Alternate Index customers to
have large numbers of records in a base cluster to have the same alternate key. The spanned
record support also eliminates the dasd space waste that occurs on files where the record size
requires a physical block size that exceeds the half-track block size that resulted in IAM using a
block size of 32760.

Please be aware that many utilities used to process IAM (and VSAM) files do not support record
sizes of approximately 32760 bytes or larger, including IDCAMS and the various SORT utilities. The
IAM file recovery utility program, IAMRECVR, does provide support for these large records.

The nature of this new index structure is that it will require more virtual storage than the old overflow
index structure. To help minimize the increased storage requirements, IAM is now using a
compressed key format for the overflow index, reducing the size of almost all of the entries in the
overflow index. Additionally, IAM will automatically for CICS, and optionally for batch jobs, store the
prime index and overflow index in a Data Space. IAM will create only one Index Data Space per job,
sharing the Index Data Space storage for all open Enhanced Format IAM files. This Index Space
will significantly reduce |IAM's use of private address space virtual storage, relieving some of the
virtual storage constraint problems particularly for CICS regions with hundreds of open IAM
datasets. Data space usage will be monitored and reported by the IAMXMON transaction, and in
the IAMINFO reports. To use the new IAM Index Data Space, customers must be running OS/390
or MVS/ESA 4.2.2 or higher.

IAM has support for 8-byte RBA values in the IAM ESDS type of files. This is referred to by IBM as
Extended Addressability. VSAM ESDS datasets defined with this DFSMS attribute can exceed 4
gigabytes by using an 8-byte RBA, instead of the normal 4-byte RBA. An |IAM 8-byte RBA file is
created by either specifying the XESDS keyword on the IAM CREATE override, or through
specification in the DFSMS Data Class. Such IAM ESDS files do not have to reside on DFSMS
managed volumes, as do VSAM ESDS files. Your application programs may not be able to take
advantage of the 8-byte RBA values without coding changes. For such situations, you may find that
the IAM PSEUDORBA feature, which provides for over 4 gigabyte ESDS files with a non-standard
4-byte RBA as an easy solution.

PSEUDORBA type ESDS files are created through the PSEUDORBA IAM CREATE Override. This
enables many applications to exceed the 4-gigabyte size limitation without changing to an 8-byte
RBA value. The limitation is that if an application is dependent on the RBA value being identical to
the VSAM architecture, then PSEUDORBA cannot be used. The only known application package
that has this limitation is SAP.

For Enhanced Format files, IAM has incorporated an ability to temporarily logically delete a record
from a data block. Then, when that data block is about to be written out to DASD, the records are
physically deleted from the data block. This eliminates the overhead of constantly moving records
within a data block, as prior records are deleted, only to end up being deleted as well. In the case
where every single record is deleted from a data block, this enhancement eliminates the data
movement entirely from that process.

A further difficulty has been rarely encountered after such mass deletes, where certain types of I/O
requests result in the empty data blocks being read repeatedly, often unnecessarily. IAM does
sequential processing without referring to any index structure, because the internal structure of the
file does not require such overhead. IAM has no way to know that a prime data block is empty,
without actually reading that data block. With IAM Enhanced Format files, that are defined with
Share Option 1, or that are opened for update with Share Option 2, will now keep track of those
empty blocks, and not reread such blocks in sequential modes of processing. This support is limited
to particular circumstances, because in other situations there could be another ACB opened for
UPDATE against the same file, and therefore there can be no presumption about the contents of a
data block.
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As customers have converted files to IAM, they occasionally hit the MVS default limit of 32
megabytes extended private storage or their REGION size limit. This has in the past necessitated
the modification, or in many circumstances writing, and supplying an IEFUSI exit. Innovation has
developed, and distributed a sample IEFUSI exit, that frequently can be used with minor
modifications. This exit is distributed in the ICL (Installation Control Library) provided with IAM.

Because many customers have unexpectedly hit this limitation, IAM has the ability to dynamically
increase the extended private region limit. When 1AM is opening an Enhanced Format File, it
estimates the amount of storage that will be required to open the file. Included in that estimate is
storage for the prime and overflow indexes, control information, and buffers. IAM then checks to
see if that amount of virtual storage is available. If not, IAM will then attempt to increase the
extended private storage limit by the quantity required to open the file, rounded to 4 megabytes. By
default, IAM will not increase the extended private region to greater than 512 megabytes. This
maximum value can be either increased or decreased through the IAM Override facility, or by
changing the IAM default in the IAM Global Options Table.

While processing a file, if a critical storage acquisition fails, that will also drive the dynamic region
adjustment, with the same limitations as above. A storage acquisition is considered critical if it is
required to successfully complete a request. For example, one critical storage acquisition is to
expand the size of the overflow index to complete an insert or update request. If storage cannot be
obtained, then the insert or update request will fail with a File Full VSAM logical error. With Dynamic
Region Adjustment, when a critical getmain fails, IAM performs the region adjustment. IAM then
retries the failing getmain, and if it fails again, then the request is failed. Dynamic Region
Adjustment will not be invoked to increase buffers, because processing can continue without failing
requests.

Dynamic region adjustment affects only normal file access; it does not function during a file load
process. The value can be changed in the IAM Global Options Table, by using the keyword
MAXREGION. Refer to Section 91 for information on changing IAM Global Options. The region
adjustment can also be controlled with an IAM Override. The IAM ACCESS override keyword is
MAXREGION, and it specifies the upper limit for the above the line storage, in megabytes. Note
that by specifying the keyword DD=&ALLDD, the value will be effective for all Enhanced Format
IAM files, unless there is a specific override.

For Enhanced Format Files, IAM will recognize that an ACB has already been opened for a file,
within the same task, and share the index structure and buffers. For applications, or CICS regions,
where a file was opened under one DDNAME or ACB for read only, and the other for UPDATE, they
occasionally experienced an inability to retrieve an updated data record. This will no longer be the
case. This support also reduces the storage requirements for having multiple ACB’s opened to the
same file.

A special feature is available when the opened ACB is read only, and an ACB is subsequently being
opened for update in the same address space. When that occurs, the overflow index is completely
rebuilt, and all the buffers refreshed so that any updates that may have been done by batch jobs
will be automatically and immediately available once the update ACB has completed the open
process. For online systems that utilize two ACB's, where one is read only and the other update,
the update ACB can be closed to allow batch updating. The read only ACB can remain open for
processing, however it may not have access to all of the records updated by the batch job(s). When
the batch updating terminates, the update ACB can be reopened, and access to all of the batch
updates will be immediately available.
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IAM |IAM provides an optional automatic journalling capability on file updates for Enhanced format IAM
JOURNALING KSDS and ESDS types of files. This capability is provided to assist in improving data availability,
particularly for the very large multivolume datasets. The improved availability of the data is
accomplished by reducing the frequency of dataset backups, and providing a speedier recovery

facility for failing batch jobs.

An example of the intended use is as follows. Let’s say there is a multivolume IAM dataset that is
updated every day, from both online and batch. Because of this, the dataset is backed up every
day. With IAM journalling AFTER images, the file may now need to be backed up only once a week,
however the smaller log dataset containing the updates will be backed up daily. If a recovery is
needed, the dataset is first restored from the last backup, and subsequently all of the updates are
reapplied from the IAM journal to the dataset using the IAM journal recovery program IAMJREST.
The data availability is improved by elimination of the time spent backing up the dataset every day,
which may take well over a couple of hours.

The other intended use is to provide a backout mechanism of updates performed by batch jobs. To
utilize the backout capability, the user must indicate that the BEFORE images of updated records
are to be included in the journal. Should a batch job abend, rather than restoring the file and
rerunning prior batch updates, all that needs to be done is to backout the updates from the batch
job step (or entire job, and other jobs). This is accomplished by using the IAM journal recovery
program, IAMJREST.

The IAM journalling feature is activated through the JRNAD override keyword, with the appropriate
value of BOTH, BEFORE or AFTER indicated for the types of journal records required. As stated
above, the AFTER images are necessary for performing a recovery from a dataset that has been
restored. BEFORE images are needed when backing out dataset updates. The BOTH keyword
enables collection of both the BEFORE and AFTER images. When specified on the CREATE
override during a file definition or load, IAM will automatically journal all updates made to the
dataset. When specified during file updates on the ACCESS override card, the specified journal
options are only applicable to that job step. Additionally, the user must allocate a sequential dataset
to contain the journal records, with an adequate amount of space. The name of the dataset must
be the same as the IAM dataset name (i.e. cluster name) appended with .LOG’. If the dataset name
is over 40 characters long already, and if there is a *.” in position 40, then the dataset name will be
43 characters long, ending with the *.LOG” string. If the dataset name is over 40 characters long,
and position 40 is not a “’, then the log file name will be 44 characters long, ending with the *.LOG’
appendix. The user is also responsible for the management of the IAM journal dataset(s). They
must be backed up as necessary, and also emptied out at various points. The log dataset can be
emptied by deleting and reallocating the dataset, or by using an IEBGENER to copy into the log
dataset from a DD DUMMY.

IAM journalling is not intended as a substitute for CICS journalling and the CICS transaction
backout capability. Those capabilities must still be utilized if required.

Full information and examples on using the IAM Journalling capability are provided in section 10.88
of the Users Guide.
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03.01 IAM DATASET STRUCTURE OVERVIEW

FILE STRUCTURE
OVERVIEW

IAM FILE ALLOCATION

IAM provides improved levels of performance, efficiency and reliability unsurpassed by
any other index file processor. To gain these advantages, rather than attempting to
manage a VSAM structure more expertly, IAM establishes its own uniquely structured
dataset.

The organization of an IAM dataset is structurally simpler than its VSAM equivalent. An
IAM dataset is a relative block non-VSAM (DSORG=PS) organized and managed by IAM
using the EXCP access technique.

Complementing overflow structures within an IAM file can accommodate any type of file
growth. A percentage of every block in an IAM file can be left free at load time to
accommodate randomly distributed additions. IAM establishes free records within the file
to be used when inserts are not randomly distributed but are clustered into groups. For
Enhanced format files, free space can be reserved during file load to accommodate file
expansion. For Compatible format files, free blocks can be established during file load to
accommodate inserts to the file.

Programs that create IAM files are device independent. |IAM automatically determines the
target device type and, using the file's record length and CISIZE, calculates the best
blocksize for that device. Programs that process IAM files are totally insulated from the
blocking and structure of an 1AM file.

An IAM file is allocated on the disk and cataloged using an IDCAMS DEFINE or
functionally equivalent operation, such as VSAM JCL allocation, or various TSO ISPF
panels offered by various vendors. The IAM file is created when the file is opened for
OUTPUT and loaded with one or more records sequentially by key.

IAM files can be loaded into a new allocation or an existing file allocation with a disposition
of OLD or SHR as appropriate. IAM files are always considered to be reusable, unless the
IAM Global Option ENABLE=NOREUSE is set, and the file is defined with the NOREUS
attribute. The exception to this is that once an alternate index is defined for a base cluster,
the base cluster becomes not reusable to retain full VSAM compatibility and because
there is no mechanism to update the alternate index during a file load.

IAM files are simple non-VSAM space allocations managed via the EXCP access
technique. IAM datasets contain fixed length blocks, within which IAM manages the data,
index, and file description information. IAM datasets can be defined across multiple
volumes. They make full use of secondary space allocation and do not require contiguous
(CONTIG) extents. Space for an IAM file can be defined in records, tracks or cylinders.

For Compatible format files, the amount of space requested should be sufficient to
accommodate all of the records to be loaded and the overflow defined for the file. If a
secondary allocation value is defined, during a load procedure, should the primary
allocation be insufficient IAM will acquire additional extents. VSAM's 4.3 Gigabyte (GB)
file size limitation on non-SMS VSAM files does not apply to IAM files.
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IAM files have been designed to provide the highest level of both file and data integrity. Some of
the design factors that enhance file integrity include a prime index structure which will never be
updated, minimizing as much as possible the need to update other control information about the file
structure, designing a structure of adding to the existing structure, as opposed to modifying the
existing file structure. The dynamically extended portion of the file structure is validated during
open, with efforts made to recover from most anticipated type of structure errors that may occur.
Every effort has been made to provide an expandable, non-destructible file structure that provides
an outstanding level of performance and responsiveness.

As with all prior versions of IAM, the access method will never pass back to an application program
the address of an actual buffer. This is done to prevent inadvertent corruption of the data contained
within the buffers, as much as possible. Even for requests indicating OPTCD=LOC (locate) mode
processing, |IAM will always make a copy of the record in another storage area, rather than pass
back the address of the data record within the buffer. Also, with the IAM Enhanced File Format
code, all of the critical data areas are acquired within their own 4K pages, to prevent the inadvertent
storage overlays that sometimes occur when there are multiple programs using the same page of
virtual storage.

In spite of all these efforts, should a problem occur within the IAM file structure, IAM provides a
recovery program, IAMRECVR, which will recover all the data that it is possible to recover for the
file. This program reads the data blocks on it's own, without going through the index. This program
can be used for recovering from physical 1/O errors, or structural errors that may have occurred.

For KSDS type of files, the user has the option to specify either the Enhanced file structure, or the
Compatible file structure. File structure is determined when the file is defined, either with the IAM
CREATE override, or defaulted based on the IAM Global Options Table. IAM is shipped with the
IAM Global Options Table default set for the Enhanced File Structure. Existing files that are
reorganized without being deleted and redefined will retain their previously existing type of file
structure. Files that are deleted and defined will default to the file structure specified in the IAM
Global Option table.

ESDS type of IAM files is always in the Enhanced File Format.

The file structure can be specified on the IAM CREATE Override control statements using one of
the following keywords:

1. ENHANCED For Enhanced format files, or
2. COMPATIBLE For a format compatible with prior versions of IAM.

While the file structure type override can be specified on the file load, it is highly recommended
that it be specified for the file definition. Some decisions are made during file definition that may
result in certain capabilities not being fully functional. For example, if a file is defined as an
Enhanced format file, but then changed to Compatible format, then no value for the size of the
Independent Overflow area has been determined, which can lead to the file immediately becoming
full. On the other side, if a file is defined as Compatible and has a space allocation specified in
records, then if changed to Enhanced format on the file load, the Dynamic Secondary Space
Adjustment feature may not function, due to how the space allocation is saved.
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03.02 ADDING RECORS TO AN IAM FILE

VSAM
CONCEPT

IAM CONCEPT

VSAM uses two concepts to manage inserts in a VSAM KSDS file:

FREESPACE Cl%—Specifies the percentage of each control interval that is left empty for future
inserts. IAM's Integrated Overflow is basically the same concept, and utilizes the value specified
for Cl% Free Space.

FREESPACE CA%—Specifies the percentage of Cls within each CA to be left empty. Its purpose
is to establish free space areas throughout the file for Cls that are filled. These areas are tied to
the file's existing index structure. If an insert does not fit within the Cl where it should be placed,
VSAM will split the Cl, using one of the free Cls within the same CA. If a CA has no remaining free
Cls, VSAM splits the CA into an area at the end of the file.

The VSAM technique of splitting record areas has serious drawbacks. If you are adding many
records with similar keys (mass inserts), VSAM is forced to split many times. Cl and especially CA
splits are very time consuming. A file can become unusable if a split does not complete (ex:
system crash). If you try to reduce CA splits by increasing CA%, you waste large amounts of disk
space as most of the free Cls will never be used.

IAM's concept of Overflow is far superior to VSAM's. The IAM Overflow area is used for inserts,
or record updates with an increase in length, which do not fit in the blocks where they should be
added. If a block is full, IAM adds the record to Overflow. The IAM Overflow area is a record based
area, which means that as records are deleted from the overflow area, the space can be reused
for any other record, regardless of the key. An index to the Overflow area is kept in virtual storage,
separate from the prime index. This concept makes much more efficient use of disk space
because it is not tied to the file's existing index structure. For Enhanced format files, this Extended
Overflow area is dynamically acquired on an as needed basis, acquiring and using additional
DASD extents. Further, with the Variable Overflow feature available for Enhanced format files,
IAM will make even more efficient use of the DASD space that is assigned to the Extended
Overflow area.

For Compatible format files, the Independent Overflow area is allocated and formatted during the
file load. The size of this area, which can be specified either by CA% free space, or by the
OVERFLOW override, must be large enough to handle the volume of records anticipated to be
inserted between file reorganizations.

IAM never moves data records once they have been placed on the file, unless the record
increases in size and no longer fits in the block. In this case, IAM puts the record into Overflow
first, before deleting it from the prime area. If an abend occurs, IAM retrieves the correct copy of
the record bypassing the duplicate record on subsequent processing.

IAM files do not become unusable because of system crashes or job cancellation. Inserts into IAM
files are much faster than VSAM.

It is very easy to tell how many Independent Overflow records have been used or remaining. The
IAMINFO report gives you the exact number of records currently in Independent Overflow and how
many records are left for additions. It is next to impossible to get this information from VSAM.
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The IAM Enhanced File Structure has been designed to provide a base for the future enhancements
and capabilities. The advantages of the Enhanced File Structure over the Compatible File structure
include:

* Ability to take secondary extents after the file is loaded. The size and management of the
overflow and prime extension areas are dynamically managed by IAM.

* Variable Overflow that manages space within overflow blocks as containing true variable
length records. This is unlike the Compatible file format which only stores in each overflow
block the number of maximum length records that will fit.

 Significantly larger number of buffers per file can be allocated, offering greater 1/0 savings.
* Alternate Index Support

* Single System Record Level Sharing Support

e Support of IBM hardware compression instruction

* Support of large devices (greater than 32K tracks per volume), which includes allowing up to
123 extents per volume

* Support for Parallel Access Volumes

All records contained within the IAM Enhanced File Structure are treated internally as variable
length records. Additionally, all files that are defined as 75 tracks or larger will be automatically
eligible for the IAM data compression, which helps reduce DASD space and provides |/O
performance benefits.

IAM files are self-defined, non-VSAM files. This means that the information about the file structure
is contained within the file itself, rather than in the system catalog and VVDS, as VSAM files are.
The information kept within these system control areas, the system catalog, the VTOC, and the
VVDS for DFSMS managed volumes is the same as for any other non-VSAM file. IAM files are
treated as non-VSAM files by most DASD management products, including the FDR family of
products.

An IAM file, as it appears on DASD, consists of a set of unique areas. Each area will be explained
in further detail below. The basic structure is:

1. File Definition and Structure Data (Two blocks)

Prime Data Area

Index to Prime Data Area

Customize Hardware Compression Dictionary (if applicable)
Extended File Area

o > 0D

* Extended area index and contents description
» Extended Overflow and/or Extended PE blocks
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The first block is initialized when an IAM file is defined with the basic file definition information, such
as record length, key size, key offset, and so forth. With the 1AM Alternate Index support, the
information on related datasets (alternate indexes and paths) is also kept in the first block. After a
file has been successfully loaded, the last I/O done to the file is to store the file structure data in the
first block. Included is an indication that the file has been successfully loaded, and of course
information about where the index begins, size of index, plus additional required data. The only
updates done to this block after a file load are for statistical information that is written during file
close processing, including information on number of inserts, deletes, and updates. The bulk of the
information that is presented on the IAM Listcat report is taken from this control block. The statistical
information, and information about the extended file area that are kept in the first block may not be
accurate, and do not have to be accurate as they are for informational purposes only. A listcat that
is done while the file is open to any application program will not reflect the exact status of the file,
in much the same way as a listcat on an open VSAM file will also not reflect the exact status and
statistics for the file. The statistical information can become inaccurate if a system or address space
fails while the file is opened for update processing, and has not been successfully closed.

The second block contains information about the extended file area, including maximum size, and
the location, by relative block, of where the information about the extended area is stored. This
block is typically read during open processing, and is updated immediately after a new DASD extent
has been acquired, and during close processing. If the file has not been successfully closed, then
open processing will detect any inconsistencies, and update this data with the correct information.

The Prime Data Area is built as the file is being loaded. This area contains the data records that
were passed to IAM during the file load process. There is included some imbedded freespace within
each block, called the Integrated Overflow area. This area is similar in concept to the VSAM Cl
freespace, and the size is indicated by the Cl% Freespace parameter on the IDCAMS file DEFINE.
Every loaded IAM file has a Prime Data Area, except for files that have been loaded with a single
record.

This index is built during close processing for a file load. This index consists of the high key in each
prime data block, and may be in a compressed format. Once a file is loaded, this index structure is
never changed, until the file is reorganized or reloaded.

For datasets that are loaded with a user specified hardware compression dictionary, a copy of the
dictionary is stored in the IAM file after the prime index. This is done to insure that IAM will be able
to decompress the data in the file, even if the user subsequently changes the dictionary.

The Extended File Area consists of the data that is added to the file, either as inserted records or
from updates that increased the size of data records, which could not fit into the Prime Data Area
of the file. This area consists of blocks containing control information about the Extended file area,
and extended data blocks, which can be either Extended Overflow, or Prime Extension (PE). The
control information for the Extended File area is based on the internal logical structure of the file,
and is not necessarily tied to actual DASD extents. This way, IAM files can have their extents
merged and eliminated by products such as FDR/CPK without impacting the integrity of the IAM file
structure or the data it contains.

- 03-5 -



03.10

DYNAMIC FILE
EXPANSION

EXTENDED PE
BLOCKS

EXTENDED
OVERFLOW
BLOCKS

ENHANCED FORMAT FILE STRUCTURE 03.10
CONTINUED. . .

The Extended File Area is acquired and formatted as needed. When there is a need to acquire an
additional data block, for either Overflow or PE, a segment of the allocated and unused space is
formatted. Normally, for batch processing, up to one cylinder will be formatted with empty blocks.
For online processing, normally only one track will be preformatted at a time, to reduce the impact
on response time. Blocks are then assigned as needed to either Extended Overflow, or PE. Once
all of the allocated space is used, additional DASD space will be requested through the normal MVS
EQV service.

If an error condition occurs during the EOV processing, such as an X37 abend condition, it is
captured by the IAM DCB ABEND exit to prevent the job from actually abending. The request
requiring the additional DASD space is failed, with a file full logical error. The avoidance of the
abend is done to be compatible with VSAM, which will not abend either. The user will see the IBM
error messages relating to the error condition encountered and an IAMW13 File full error message.

When a new extent is acquired, additional Extended Area control blocks are formatted and written
as necessary, and up to one track of empty blocks will also be formatted. The control information
for the Extended File area consists of identifying the blocks that are assigned to Extended Overflow,
and the blocks that are assigned to PE. Additionally, the high key for each assigned PE block is
retained as the index for the PE area.

As records are being added to the logical end of the file, defined as having keys higher than what
have been previously loaded or added to the dataset, PE blocks are assigned from the Extended
File Area. Once a PE block is considered full, then the high key in that block is used as the index
entry. Just as with the Prime Data blocks, Integrated Freespace, or Cl% Freespace, is left in each
block. This will allow for records increasing in size, as well as for later record insertions. Once a
block is assigned as PE, it will remain as a PE block until the file is reorganized or reloaded. A PE
block is only able to hold records that fall into the established index key range. If records are deleted
from the PE block, the freespace is available for expansion of existing records within that block, or
for new records added to the file within the established key range.

The IAM Extended Overflow area is a record based overflow area, similar to the Independent
Overflow area of the Compatible File Format. Extended Overflow blocks are used to handle records
that are being inserted within the file when there is insufficient space within the Prime Data or Prime
Extension block that the record would have been assigned to, based on the established index.
Extended Overflow space will also be used when an updated data record increases in size, and
there is insufficient room within the block that it currently resides in for the larger record. The format
of the data in the Extended Overflow block is identical to the data in the prime blocks. With Variable
Overflow enabled, IAM will fully utilize the space available within each block. Without Variable
Overflow, the number of records actually stored in the block will be limited to the number of
maximum size records that will fit. When a record is deleted from Extended Overflow, the space it
occupied is immediately available for reuse by ANY inserted or updated record, regardless of the
key value. This eliminates the unusable lost space condition that can occur within VSAM files taking
CI/CA splits, as records are deleted from certain key ranges, and new records are added in different
key ranges.

The index to the Extended Overflow area is record based, that is each record in Extended Overflow
has an entry in the index, consisting of the key and the block number of the Extended Overflow
block containing the record. There will be an index to overflow for each of the prime data or
extended PE blocks that have associated records in overflow. This enables IAM to use a
compressed key structure for the overflow area, as well as potential reductions in CPU time to build
and manage the overflow index when there are a very large number of records in the overflow area.
The index is built when the file is opened, by reading all of the used Extended Overflow blocks, as
indicated by the control information.
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03.20 COMPATIBLE FORMAT FILE STRUCTURE

This section describes the Compatible format IAM file. An IAM file does not exist until a load
process has initialized the space allocated for the file. Within the space allocated for a file, IAM
establishes five distinct areas. These areas are the foundation for management of the file. The
following is a description of how these areas are structured.

CONTROL The first area established is IAM's file definition and control area. Control information within an IAM
AREA file includes such things as:

1. The file characteristics (blocksize, number of blocks in the file, etc.)

2. Logical record description (record length, relative key position, etc.)

3. Overflow specifications (type of overflow, number of records, etc.)

4. Execution time options (core usage, key compression, |/O buffering etc.)

5. Acontrol area ID, which serves as an indication that the file has been successfully loaded.

INDEPENDENT  The next area established is Independent Overflow. During file load, IAM establishes an area in
OVERFLOW the file capable of accepting the Independent Overflow records this file was defined to
AREA  accommodate. The size of this area is calculated based on the number of Independent Overflow

records requested and the block size of the IAM file.

When an |IAM file is defined, the FREESPACE CA% value is used to calculate the size of
Independent Overflow. IAM calculates its Independent Overflow value using the CA% and primary
allocation values. Since IAM makes more efficient use of overflow, the CA% specified is cut in half
for files with more than 10 cylinders.

Based on the size of the file's primary allocation, IAM will not reduce the CA% below the values
shown in the following table:

Primary Allocation Minimum CA%
1 cylinder or less 10%
2 to 3 cylinders 9%
4 to 5 cylinders 8%
6 to 7 cylinders 7%
8 to 9 cylinders 6%
10 cylinders or more 5%

Figure 1: Independent Overflow and CA% Freespace

IAM calculates the approximate number of maximum size records that will fit in the primary
allocation and multiplies the result by CA percent. This value will become the number of records
in Independent Overflow.

The maximum number of records that IAM will reserve based on CA% freespace is from the |IAM
Global Options Table MAXOVERFLOW value, which defaults to 50,000. The minimum is the
lower of 500 records, or the number of records that will fit in half of the primary allocation. The
number of Overflow records IAM is to reserve in a file can be overridden, when it is defined and
at execution time when it is loaded, using an IAM CREATE Override Statement.

- 03-7 -



03.20

INDEPENDENT
OVERFLOW
AREA
(CONTINUED)

PRIME DATA
AREA

PRIME
EXTENSION
AREA

INDEX AREA

COMPATIBLE FORMAT FILE STRUCTURE 03.20
CONTINUED. . .

IAM recognizes SMP/E CSil files by their cluster name (CSlI in the last index level) and will use a
default of 20% Integrated Overflow and 50,000 Independent Overflow records.

It is very easy to tell how many Independent Overflow records are used or remaining in an 1AM file.
The IAMINFO report or a LISTCAT ALL with IAMPRINT gives you the exact number of records
currently in Independent Overflow and how many records are left for additions. It is next to
impossible to get this information from VSAM.

If an application loads just one (1) record to a file, IAM formats additional space for Independent
Overflow within the primary space allocation. The total combined space for Prime Extension
(described below) and Independent overflow is approximately 90% of the primary space requested.

The next area is called the Prime Data area. When the file is loaded (or created), IAM accepts
records to build the file's prime data area. Records passed to IAM load must be in ascending key
sequence and are placed into the prime data blocks. During the file load IAM reserves, as free
space within every prime data block, the percentage of Integrated Overflow (Cl%) specified for the
file. IAM continues the prime area load until the user application or IDCAMS REPRO stops passing
records and Closes the file.

The Prime Extension area is established following the prime data blocks. It is used to accept inserts
to the file with keys higher than the previously existing high key on the file. Prime Extension is
specified in blocks. Use the keyword PE= in the IAM Override statement to change the Prime
Extension value.

If an application loads just one (1) record to a file, IAM formats additional space for Prime Extension
within the primary space allocation. The total combined space for Prime Extension and Independent
Overflow will be approximately 90% of the primary space requested.

The next area established is for the Index blocks. IAM establishes a high key value for each prime
data block during file load. IAM uses one key per block for the prime index. These key values are
written out to a data space under OS/390 or MVS/ESA, or as a temporary work file under MVS/XA,
as each prime block is loaded. During CLOSE processing, these key values are read from the data
space and used to create an index for the |AM file. When a data space is not used, IAM dynamically
allocates the temporary work file.

IAM compresses the keys in the index using a proprietary compression technique on each key,
which results in a higher compression ratio than VSAM. If the size of the compressed index is at
least 10% smaller than the uncompressed index, the compressed key structure is stored in the file
after the uncompressed index.
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10.01 USERS GUIDE INTRODUCTION

OVERVIEW

VSAM COMPATIBILITY

USING IAM DATASETS

Welcome to the IAM Version 8.0 Users Guide. This guide is designed to explain how to
use IAM Enhanced Format datasets. It is primarily a task oriented guide. For each task,
general guidance and reference information is provided, along with numerous examples
to aid in the understanding and use of IAM.

This guide assumes that the reader has a general understanding of VSAM and the related
terminology, has a working knowledge of OS/390 JCL, and the Access Method Services
(IDCAMS) utility program. Additionally, the reader should be familiar with the IAM
Features and Capabilities as described previously in this manual. The primary focus of
this Users Guide is on how to, as opposed to explaining each IAM or VSAM feature and
concept.

IAM is a high performance indexed access method, providing random and sequential
access to user data with minimal computer resources. IAM provides an application
program interface that is fully compatible to the OS/390 VSAM access method, supporting
the most commonly used features and capabilities. 1AM can be used in place of VSAM
KSDS files, which are processed sequentially or randomly by key, and VSAM ESDS files,
that are accessed sequentially or randomly by relative byte address, or by control interval.
IAM files can be used in place of VSAM KSDS or ESDS files that utilize the IAM supported
functions without modification. 1AM, with the optional alternate index feature, can be used
for any alternate indexes related to VSAM KSDS or ESDS types of file that have been
converted to IAM. While IAM does not use the VSAM LSR buffer pool, IAM can be used
by applications that indicate usage of the VSAM LSR buffering, including Batch LSR and
CICS. 1AM files can be processed by system utility programs, including IDCAMS and any
of the many SORT software products. 1AM provides support for the VSAM exit routines,
as specified in the ACB EXLST, including the SYNAD, LERAD, EODAD, JRNAD, and
UPAD exit types.

IAM does not support accessing KSDS type of files by VSAM relative byte addressing or
by control interval processing (VSAM RPL OPTCD=ADR or OPTCD=CNV). IAM does not
support control interval updates for ESDS type of files, although control interval reads and
file load processing by control interval are supported.

IAM files are processed in a manner that is identical to VSAM. First, IAM files must be
defined. 1AM files can be defined with the IDCAMS DEFINE utility, through MVS JCL
VSAM allocation, or by the IAM ISPF panels. Once defined, IAM files must be initialized
with user data. 1AM files can be loaded with application programs, IDCAMS REPRO, or
as system SORT output (SORTOUT). After a successful file load, IAM files can then be
processed and updated. Alternate indexes and paths can be defined and built using
IDCAMS. After significant update activity, an IAM file may need to be reorganized, just
as VSAM KSDS files. The frequency of file reorganization of IAM files may be either less
or more than what was required with VSAM. Innovation offers a file reorganization
product, called FDRREORG™, which can automate the file reorganization process for
IAM files, as well as VSAM and PDS type of files.

The subsequent sections will present information and examples on how to perform all of
those tasks, as well as other dataset management tasks. Before getting into the specific
tasks, some general JCL guidelines are presented. While there are usually no JCL
changes required to utilize IAM files, there are some additional IAM unique JCL
statements that, when used, can enhance the overall IAM file usage. Such JCL changes
provide for overriding various IAM default options, can provide IAM unique reports, and
IAM tracing and debugging capabilities.

-10-1 -



JCL CONSIDERATIONS 10.10

10.10 JCL CONSIDERATIONS

As a general rule, there are no JCL changes needed to use IAM files. JCL parameters for VSAM,
such as the VSAM AMP parameters can remain without any need for change. 1AM will ignore any
value for BUFNI. |IAM will honor the STRNO parameter, which specifies the number of place
holders. 1AM will use the value specified by the BUFND parameter for the maximum number of
buffers, MAXBUFNO, unless it is less than the default maximum buffers, or a MAXBUFNO override
has been specified. Files with JCL for Batch LSR can remain so specified, although IAM will not
use the LSR buffer pool.

IAM UNIQUE There are some unique IAM DD statements, which are described below. The use of the below
DD CARDS mentioned DD names is generally optional, however they may be requested by IAM Technical
Support for gathering additional data for problem diagnosis.

DDNAME

IAMDEBUG

IAMDUMP

IAMINFO

IAMNOLIC

IAMOVRID

Description

When specified as a DD DUMMY, will result in IAM issuing a U0184 ABEND for various
error conditions. This is done to provide a simple mechanism to obtain a dump for
problem diagnosis. This DD statement will also cause various IAM error messages to
appear, which normally would not appear because of commonly encountered error
conditions that are typically handled by return codes.

The IAMDEBUG DD statement should only be provided when requested by IAM
Technical Support because a hormally running job may abend unexpectedly.

An optional DD card, that when specified, will be used for dumping the IAM index data
space when an IAM file is being closed under a task that is abending. This will normally
be a SYSOUT dataset.

Identifies a sequential output dataset, which is normally SYSOUT. IAM will set the
required DCB characteristics for this dataset, so specification of a DCB should NOT be
done. Presently, IAM produces records witha RECFM=FBA and an LRECL=121 for the
IAMINFO report. Caution should be used when specifying large block sizes for this
dataset. A typical IAMINFO report contains about 45 lines or records, so block sizes
larger than 5445 are not useful. This dataset will contain a report that is produced by
IAM every time an IAM file is closed. The report contains file description information,
along with statistics on file usage and resource requirements to process the dataset.
Use of this feature is highly recommended, and may be requested by IAM Technical
Support for problem resolution, particularly for performance related questions. These
IAMINFO reports can also be generated by the IAMSMF utility program, provided the
installation is collecting and saving the optional IAM SMF records.

When specified as a DD DUMMY on job steps that perform an IDCAMS LISTCAT
requests, will prevent the production of the IAMPRINT reports for IAM files. This is
primarily intended for use when a job is doing a LISTCAT of an entire catalog, and it is
desirable to eliminate the overhead of IAM processing, which can be significant when
thousands of datasets are being processed.

Specifies a card image dataset, which contains the control cards and keywords to use
or modify the use of various IAM features. This is normally a DD * (SYSIN type) of
dataset, however it can also be a sequential dataset, or a member of a partitioned
dataset. Refer to the section on IAM Overrides for complete information on using this
facility.
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10.10 CONTINUED. ..

IAMPRINT

IAMWKDD

$NOVIF

Identifies a sequential output dataset, normally SYSOUT, that contains a report on IAM
file characteristics whenever a LISTCAT ALL is done for an IAM file. IAM will normally
dynamically allocate this file to the default SYSOUT class (SYSOUT="). For TSO users,
the output is automatically routed to the user's terminal. The DD card can be optionally
provided by the user, to capture the output to a dataset, or route the output to a different
SYSOUT class. The user need not provide any DCB information, however should be

aware that the file will have an LRECL=121 and a RECFM=FBA.

An optional DD statement that provides a temporary dataset to be used during an IAM
file load to hold the index. Normally, IAM will default to using a Data Space of up to 256
megabytes that is adequate for all except the extremely large dataset. For example
datasets that are using _ track for a block size, with a 64 byte key, the data space is
sufficient for up to 51 gigabytes of compressed data. To force the use of the work file,
the CREATE Override DATASPACE=0 must be specified.

When specified within a job step, indicates that IAM will not flag dynamically allocated
IAM datasets as DSORG=VS in the JFCB for the dataset. This is primarily for use by
dataset management utility software, such as CA-DISK.
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DEFINING IAM FILES

Before using an IAM dataset, it must be defined. This define process is identical to what is required
for VSAM datasets. During the define, IAM allocates the DASD space for the dataset, catalogs the
dataset, and stores the file attributes within the dataset itself. IAM datasets can be defined by using
IDCAMS, through JCL DD cards, or using a variety of methods under TSO, including through the
IAM ISPF panels. Many other software products that are used to define VSAM datasets will
generally also be able to define IAM datasets. This section will provide information on parameters
and examples to define IAM datasets using with IDCAMS, through JCL, and under TSO.

For a dataset to become IAM instead of VSAM, an indication must be provided on the file definition
indicating that the file is to be an IAM file. The ways to indicate this are:

1.Add the parameter OWNER($IAM) to the IDCAMS DEFINE command, or
2.Change the dataset name to include the literal $IAM somewhere within the name, or

3.For SMS managed IAM datasets, use an SMS Data Class or Storage Class with the literal
$IAM as part of the class name.

For most datasets, all that is required to implement IAM is to change the file definition using one of
the above techniques. Any of the above methods can be specified on an IDCAMS DEFINE. For
JCL definition of an 1AM dataset, the OWNER parameter is not available, so either the dataset
name has to include $IAM, or it must be a part of the dataset's Data Class or Storage Class name.
Most installations select one method as their preferred method, based upon their internal dataset
management or accounting requirements. While many installations have chosen the
OWNER($IAM) technique, the alternative of placing $IAM within the dataset name has the
advantage of making identification of IAM datasets very easy and many installations have chosen
this route as well.

For any IAM dataset, there is certain basic information that must be provided. This is usually
provided through keywords specified either on the IDCAMS DEFINE command, or as JCL. Other
sources of these attributes are an SMS Data Class, or from another IAM or VSAM dataset as a
model. The basic required information for all types of IAM datasets include:

* Dataset Name

* |ndication that file is to be an IAM file, e.g. OWNER($IAM)

* Volume(s) on which dataset is to reside

e Quantity of DASD space required

* Maximum record size

* Type of dataset (i.e., KSDS or ESDS)

* Key length and offset (RKP) for KSDS (INDEXED) type of files

Additional information that can be provided includes free space, share options, and expiration date.
Several of the other VSAM file attributes can be specified, such as IMBED, REPLICATE, SPEED,
etc., however they are not relevant to an IAM dataset and will be ignored. Certain attributes unique
to IAM can be specified via IAM overrides, which include data compression, 1AM file format, and
default buffering range. The various unique |IAM attributes can also be set as installation defaults
in the IAM Global Options Table.

If the IAM allocation encounters any errors, the error messages will appear on the JES job log, with
the MVS allocation messages (SYSMSGS) and on the IDCAMS SYSPRINT, if it is available. Due
to the manner in which IDCAMS prints messages on SYSPRINT, the error messages from 1AM will
precede the DEFINE command. IDCAMS will also print out additional error messages after the
DEFINE, performing an analysis on the return codes set by IAM. Whenever possible, IAM uses the
VSAM return codes that most clearly indicate the actual problem, although that is not always
possible. Always refer to the IAM and related allocation error messages for the most precise
problem determination possible.
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CONSIDERATIONS FOR DEFINING AN IAM DATASET

In general one can easily convert a VSAM cluster to IAM just by modifying the DEFINE, as
described above. Because IAM has a different file structure, and is allocated as a non-VSAM
dataset, there are some differences between IAM dataset allocations and VSAM allocations that
may affect a few of your datasets.

IAM datasets typically require from 30 to 70% less disk space than your existing VSAM clusters.
IAM datasets use DASD space more efficiently. The compressed index and advanced internal
structure usually result in about a 20 to 40% reduction of disk space compared to a similar VSAM
cluster. IAM's data compression may provide an additional 20 to 50% reduction in disk space for
most datasets. Customers with IBM z/Series processors can also consider using the IAM hardware
compression instead of the software compression. Using the hardware compression, along with an
optional customized compression dictionary, may yield even greater space savings.

In an effort to conserve disk space and prevent over allocation, IAM releases space that is unused
and not being reserved after the file is initially loaded. This is done automatically when secondary
space is specified. If you want to override IAM's default of releasing the over allocated space, see
IAM Override statements. The keyword is RELEASE=NO. After a file has been loaded, a LISTCAT
ALL will show you the exact number of tracks an IAM file is using and has allocated. Innovation
recommends that when converting VSAM files to IAM, initially retain the original VSAM space
allocation values. After observing the IAM space requirements, the space allocation can be
adjusted if so desired.

IAM datasets exist on DASD as either a non-VSAM type of dataset or a DFSMS extended format
sequential dataset. 1AM files that are not DFSMS extended format abide by non-VSAM rules for
secondary allocations. One major difference is that these IAM files can only have a maximum of
sixteen extents per volume. To compensate for this limitation, |IAM has a capability to automatically
increase the secondary space value. This can be controlled through the MAXSECONDARY IAM
Override and Global Option, which is a multiplication factor on the specified secondary space
quantity.  Using this, IAM will increase the secondary space allocation up to the limit set by
MAXSECONDARY, so that IAM should be able to obtain approximately the same amount of DASD
space as VSAM. These non-extended format IAM files are also limited to 64k tracks per volume.

IAM datasets that are DFSMS extended format datasets can have up to 123 extents per volume
and can use a maximum of 64k cylinders per volume. To obtain an extended format dataset, the
DFSMS data class (DATACLASS) must specify “Dataset Name Type” of “EXTENDED REQUIRED
or EXTENDED PREFERRED, and have a storage class (STORCLASS) with a Sustained Data
Rate (SDR) of either blank or 0. The disadvantage of using extended format datasets is that each
block has an additional 32 bytes of system data appended to it, so such datasets may use more
DASD space than when in not in a DFSMS extended format.
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IAM utilizes standard MVS services to acquire additional DASD space. Because IAM datasets are
non-VSAM, the rules and mechanisms for acquiring additional space for multi-volume datasets are
different than VSAM. When IAM needs additional space, it issues the MVS EOV (End of Volume)
service to acquire additional DASD space. The only input IAM can provide is a space quantity, by
specifying the desired secondary quantity. |IAM will attempt adjustments on the secondary quantity,
as per the MAXSECONDARY and MULTIVOLUME parameters.

The basic rules for IAM datasets are that the primary space quantity has to be available on the first
volume. Then, as new extents are acquired, generally additional space will be acquired on the
current volume, until the dataset has sixteen extents on that volume, or there is insufficient space
to satisfy the request. Then, MVS will switch to the next candidate volume. When the next
candidate volume is explicitly named, which is typical for datasets not managed by SMS, there must
be sufficient space on the next candidate volume for the requested secondary quantity. In other
words, MVS non-VSAM EOV can not skip over a "candidate" volume due to insufficient space and
go on to the next. Attempting to do so will cause a SE37-08, resulting in an IAMW13 File full
message.

There are some exceptions to the above described processing. If the file is SMS managed in a
guaranteed space Storage Class, then the primary allocation is made on each volume when the
dataset is defined. If the secondary space is zero, then once the primary allocation is used on one
volume, IAM will be switched to the next volume. When all the allocated space is used, attempts
to add more data will fail due to a file full error. When a secondary quantity is specified, then
additional extents will be acquired on the current volume, providing there is space to do so, until the
dataset has reached either the limit of 16 extents on that volume, or has run out of space. Then,
IAM will be switched to the next volume. |AM datasets can not exceed a total of 255 extents.

A second exception occurs when the IAM file is a DFSMS Extended Format dataset. The DFSMS
Extended Format datasets can have up to 123 extents per volume, and can exceed the total of 255
extents. Therefore IAM datasets that are DFSMS Extended Format will not be subject to the IAM
space adjustment function. The DFSMS Extended Format datasets are still limited to a maximum
of 59 volumes.

A third exception occurs when the file is defined as multi-volume, not SMS managed and the user
has specified a secondary quantity of zero. For systems that have SMS active, IAM will treat this
type of allocation like an SMS guaranteed space request. The primary quantity is allocated on each
volume when the file is defined. When all the allocated space is used on one volume, then the
allocated space on the next volume will be used. Unfortunately, this technique does not work on
systems that do not have SMS active. So, for those systems, IAM will set the secondary to be the
same as the primary. This usually results in only the primary space being allocated on the first
volume, and then potentially multiple extents on the second and subsequent volumes.

Reorganizing, or reloading a multi-volume IAM dataset without deleting and redefining is not
recommended because that can result in some strange space distribution across the volumes. This
is because of the processing done by MVS EOV when using a previously existing file. What
happens is MVS will cause all of the currently allocated extents to be used first. MVS will not
acquire new extents on any volume which has extents already, unless it is on the last volume. New
extents, if needed, start with the first unused candidate volume. This can result in some volumes
not having as much space utilized as desired or needed, causing unnecessary file full conditions.

IAM provides full support for SMS managed IAM datasets. By definition, to be eligible for an SMS
managed volume, the dataset must be assigned a Storage Class. The DATACLASS,
MGMTCLASS, and STORCLASS can be explicitly provided on the DEFINE command, or selected
by the ACS routines. The Data Class can provide file characteristics for the file being defined,
including record length, key length, key offset, share options, free space, and others, eliminating
the need to specify those values explicitly on the DEFINE. As per SMS rules, the options in the Data
Class will be used, unless explicitly overridden on the DEFINE command. [AM files on SMS
managed volumes will be cataloged with the class names.
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One special consideration for IAM files in an SMS environment is that the ACS routines will be
invoked twice for the same request. The exceptions to this are for files being allocated through JCL,
and files being allocated through the 1AM ISPF panels. This is because IAM DEFINE intercept
occurs after IDCAMS has invoked SMS to analyze the DEFINE request. Subsequently, if the file is
going to become an IAM file, IAM will issue a dynamic allocation for the dataset, which will cause
the ACS routines to be invoked again. When IAM issues the dynamic allocation request, IAM will
specify whatever SMS classes have been assigned to the dataset at the point in time that the
intercept occurred.

One of the problems that can occur is if an installation has established an SMS Storage class, such
as STORCLASS(NONSMS), which users can code to prevent a dataset from being SMS managed.
That storage class name is nullified on the first pass through the ACS routines, causing the file to
be unmanaged and preventing IAM from seeing that original storage class specification. When the
ACS routines are called again out of the dynamic allocation issue by IAM, because the STORCLAS
is null, the ACS routines assign the dataset to an SMS managed STORCLAS. This problem is
resolved by the use of the IAM STORCLAS Gilobal Option. By setting that option to be the non-
managed storage class, (e.g. NONSMS), IAM will pass that as the STORCLAS on any allocations
which do not have one at the time IAM intercepts the request.

Another problem that can occur is if the ACS routines decide on the second pass that the dataset
is not to be a DFSMS managed dataset. This will cause the dynamic allocation to fail, because the
volumes that are passed are DFSMS managed volumes. To prevent this from occurring, the ACS
routine must not nullify that STORCLAS for an IAM file that has a STORCLAS specified. The
STORCLAS can be changed to a different STORCLAS if desired.

A third consideration for the ACS routines is that some installations have set their ACS routines to
perform different actions if some of the classes are already specified on entry to the routine. This
is usually due to installations wanting to limit the external use of SMS classes by their users.
Because of this, ACS routines with code that checks for the preexistence of SMS classes, and
performing different actions, could result in IAM files being assigned to a different classes than
expected or desired.

The main point here is that the developer of the ACS routines, particularly the Storage Class
routine, must be aware of how IAM file allocations work, and to code the routines to achieve their
installation's desired results with the above considerations in mind. Establishing an installation
standard to use $IAM in the dataset name, or as part of a user specified DATACLAS will make it
much easier to identify IAM files in the ACS routines. (Note that the OWNER parameter from the
DEFINE is NOT accessible to the ACS routines.) The IAM technical support team is available to
help review ACS routines, and make suggestions on revising them to meet their objectives for IAM
files.
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Starting with IAM Version 8.0, IAM datasets can be allocated as DFSMS Extended Format
datasets. This attribute will allow IAM datasets to have up to 123 extents per volume, use up to 64k
cylinders per volume, instead of only 64k tracks, and can exceed 255 total extents when defined on
multiple volumes. These IAM datasets cannot be striped, that is they cannot have a stripe count
greater than 1, and cannot be compressed by the DFSMS compression function. The IAM software
or hardware compression can be used.

To define an IAM dataset as a DFSMS Extended Format, users must either explicitly assign a data
class and storage class, or have the ACS routines provide a data class and storage class, with the
following attributes:

1.The DATACLASS must have a “Dataset Name Type” of EXTENDED REQUIRED or
EXTENDED PREFERRED.

2.The STORCLASS must have a “Sustained Data Rate” value of blanks (nulls) or 0. Setting
other values will cause the dataset to be STRIPED, which IAM does not support.

A couple of notes on using IAM Extended Format datasets. First, DFSMS will always append 32
bytes of system data to each block. 1AM automatically adjusts its block size calculations to consider
this requirement, however the resulting dataset may require more DASD space than when it is kept
in a non-extended format. Secondly, IAM uses BSAM WRITE macros when an Extended Format
dataset is being loaded. Therefore, the EXCP counts for file loads of IAM Extended Format
datasets will be the number of blocks written to DASD, not the actual number of EXCP’s issued,
which will result in higher EXCP counts for file loads of these datasets. Innovation recommends
that you only use DFSMS extended format datasets when a dataset requires one or more of the
benefits provided by such a dataset, as describe previously.

For datasets that are not managed by DFSMS, IAM offers allocation to non-specific volumes. If you
wish to use the IAM non-specific allocation, specify VOLUME(ANYVOL). For multi-volume non-
specific allocation, specify VOLUME(ANYVOL ANYV01 ANYVO02 ...). This will result in IAM issuing
a non-specific dynamic allocation request for the IAM file. The first volume will be selected by MVS
allocation. Any additional volumes are selected by IAM, which will select volumes from the specified
UNIT name that are of the same device type as the first volume selected. IAM builds a list of the
eligible volumes, then selects those volumes that have the largest quantity of available contiguous
space. All of the volumes must be mounted as STORAGE to be eligible for selection.

Volume selection is done at the time the dataset is defined, and a subsequent LISTCAT will show
the volumes selected. The default UNIT name used is SYSDA. To change to a different UNIT, use
the IAM CREATE override keyword UNIT=, or change the IAM Global Option WORKUNIT.

When using the IAM non-specific allocation, do NOT specify UNIQUE. Doing so will cause
IDCAMS to attempt to allocate the nonexistent volumes. Similarly, if the MODEL parameter is
specified, also specify the SUBALLOCATION parameter, because the MODEL parameter causes
the UNIQUE attribute to be assigned.

Customers that are using the CA-ALLOCATE (formerly Sterling Software’s product SAMS also
known as VAM) can not use the non-specific volume allocation feature of IAM. They instead should
use the pooling and volume selection provided by that product.

-10-8 -



10.20

DEFINE
OVERRIDES

IAMOVRID DD
STATEMENT

CREATE
OVERRIDE
OPERANDS

DEFINING IAM FILES 10.20
CONTINUED. . .

IAM OVERRIDES FOR IAM DATASET DEFINITION

There are various unique attributes for IAM datasets that can optionally be set when the dataset is
defined through the use of the IAM Override facility. The IAM override facility is provided because
there is no mechanism within the DEFINE CLUSTER command to pass this information. Included
amongst the attributes that can be specified are IAM Data Compression, the 1AM file format, and
enabling variable overflow. Most of these attributes are based on defaults from the IAM Global
Options Table, which are normally set up during the IAM product installation. With appropriate
choices made during installation, there should be a very infrequent need to use the IAM Overrides
during the file define. An overview of the IAM Override facility is presented here, while complete
information is provided in Section 30 of the manual.

The use of the IAM Override facility is triggered by providing an IAMOVRID DD card in the JCL,
which usually consists of in-stream card image input (i.e. /IAMOVRID DD *). This DD can also
reference a card image sequential file on DASD, or a member of a PDS. Each control card contains
a word indicating the type of override (i.e., CREATE or ACCESS), then after a blank is followed by
one or more operands. For a file definition, use the CREATE override statement. The CREATE
override requires either the DD= or the DSN= operand, which identifies the dataset to which the
override is applicable. A value of DD=&ALLDD will apply the override to any IAM dataset that is not
explicitly overridden.

The 1AM Override facility can be used for the Define Cluster commands issued under IDCAMS or
TSO. It does not work for defines done through JCL DD cards or the TSO ALLOC command.
Various |IAM overrides can be specified directly on the IAM ISPF panel. The IAM Override process
will most likely work with other software products that can Define VSAM files. Examples of using
the 1AM Override facility for file definition are included in with the IDCAMS Define Cluster examples
later in this chapter.

The following list contains the CREATE Override keywords which are applicable to the file definition
process. For the most part, the CREATE Override keywords have the same meaning and
implication when used during the file load, as they do during the file define. The underscored
portion of the keywords indicates their minimum abbreviation. The keywords applicable to the
define process are:

Keyword Brief Description

BLKSIZE=nn Specifies the block factor (1 - 15) or block size of the IAM dataset. The default value is

based on the specified Cl Size and maximum record size. Typically the default is the
maximum block size that can be used to obtain 4 blocks per track.

COMPATIBLE Specifies that IAM is to create a compatible format dataset. A compatible file format has

overflow areas that are formatted when the file is loaded, and are fixed in size until the
file is redefined or reorganized. The default is taken from the IAM Global Options Table,
which as shipped is Enhanced format.

DATACOMPRESS= Indicates whether IAM is to data compress this dataset. The default is based on the IAM
[YESINOIHW] Gilobal Options Table, which as shipped is any dataset that is 75 tracks (5 cylinders) or

larger is eligible for IAM software data compression. Specifying HW indicates that IAM
is to use the IBM hardware compression instruction. 1AM files do not have to be DFSMS
managed to use the hardware compression feature with IAM.

DNAME= Specifies the dataset to which the override is applied. When used during a DEFINE

process, the value specified MUST match the value specified for the FILE parameter. If
this value is set to &ALLDD, then the overrides are applicable to any IAM file that is not
otherwise explicitly overridden.
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DICTIONARY=

INTEGRATED=nn
MAXBUFNO=nnnn

MAXSECONDARY=nn

MINBUFNO=nnn

MULTIVOLUME=
[ PRIMARY | SECONDARY]

PSEUDORBA

RELEASE=[YESINO]

UNIT=

VAROVERFLOW=[YESINO]

Specifies the four character suffix for the name of the user provided hardware
compression dictionary. The dictionary must be in load module format, with the first four
characters being ‘IAMD’. Review the section on Hardware Compression for information
on creating and naming the compression dictionary. The default is to use the IAM
provided dictionary.

Specifies the name of the dataset to which the override is applied. Either DDNAME= or
DSN= must be specified.

Specifies that IAM is to create an Enhanced format IAM dataset. This type of dataset
uses a dynamic overflow area, which can acquire additional DASD extents during file

updates, as needed. The default is taken from the IAM Global Options Table, which is
shipped as Enhanced format.

Specifies Cl% free space, especially useful for data compressed ESDS datasets.

Specifies the default maximum number of buffers to be used during file access for this
dataset.

Specifies a default value from 0 - 10 as a multiplication factor for the secondary space
quantity, when the dataset exceeds five extents on a volume. When overridden on the
DEFINE, this will be the default for both file load and file access for this dataset.

Specifies the default minimum number of buffers to be used during file access for this
dataset.

Specifies space quantity to request when IAM believes that the next extent will be
placed on the next candidate volume. The default is specified in the IAM Global Options
Table, and as shipped is MULTIVOLUME=PRIMARY.

For ESDS files, indicates that the file can exceed 4 gigabytes of user data. IAM
generates RBA values that are different than normal VSAM values. This attribute can
not be used with SAP ESDS files, or other software that depends on the normal VSAM
values.

Indicates whether or not IAM is to release unused and unreserved DASD space
whenever the file is loaded. Default is to release space on the first load only, and only
when a secondary space value is specified.

Specifies the unit name to specify when allocating the IAM dataset. The default is
SYSDA for non-specific volume allocations, or the generic unit type, e.g. 3390.

For Enhanced format files, indicates that IAM can use true variable length records in the
Extended Overflow area. Variable Overflow provides a more efficient use of DASD
space. The default is from the IAM Global Options table, which is shipped set to YES.

For ESDS files, indicate that IAM is to use an 8-byte RBA value. This is consistent with
the VSAM Extended Addressability support. Default is that IAM will use a 4-byte RBA.
The 8-byte RBA is a way for ESDS files to exceed 4 gigabytes of data, but application
programs must be able to handle the 8-byte RBA.
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DEFINING IAM FILES 10.20
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DEFINING IAM DATASETS USING IDCAMS

When the IAM VSAM Interface is active in the system, every DEFINE is analyzed by IAM. If the
DEFINE contains the $IAM parameter, the file is created as an IAM dataset. If the $IAM parameter
is not coded, a VSAM cluster is created.

IAM allocates a non-VSAM file on disk with a DSORG of PS. This dataset contains the index, the
data records and the file characteristics all incorporated into a single dataset. IAM dataset must be
cataloged in a VSAM or ICF Catalog.

The parameters specified in the DEFINE statement are applied to the IAM dataset. Because the
IAM file and overflow structures are different from VSAM's, some of the parameters specified may
be changed or ignored.

When the DEFINE is for an IAM dataset the following rules will apply:
1. The cluster name will be the name of the IAM dataset.
2. The data and index component names will be ignored.
3. Index component attributes are not needed and will be ignored.
4. Attribute parameters will be used or ignored as documented in the following paragraphs.

There are normally no JCL changes to run IDCAMS to define IAM datasets, when converted from
VSAM, unless IAM is not in the Link List or is using the IAM Override facility. If IAM is not in the
Link List, then a JOBLIB or STEPLIB DD card will be necessary. Because IDCAMS operates as
an APF authorized program, the IAM load library referenced by the JOBLIB or STEPLIB must be
explicitly APF authorized in the IEAAPFxx member of SYS1.PARMLIB. If the library is not
authorized, then MVS will not even look in the library for the IAM modules, which will result in a
VSAM file being defined instead of an IAM file. The only other DD statements required are SYSIN
DD for the control card input, and a SYSPRINT DD to SYSOUT. If, as in the examples provided,
you do a LISTCAT ALL, then IAM will dynamically allocate an IAMPRINT DD to SYSOUT=". If you
do not want the IAMPRINT output to go to SYSOUT=*, then provide an explicit IAMPRINT DD card.

One word of caution must be given about specifying the IAM dataset on a DD card within the job
step that the dataset is being defined. If the file is deleted and defined within the same execution,
and is defined on different volume(s) than it was on originally, then the DD card will not reflect the
newly defined allocation. The volume(s) for the DD card are allocated by MVS when the step is
initiated, so if the dataset is moved to different volume(s) as a result of the define, attempting to use
the DD card for 1/O will result in errors. For example, if under a single execution of IDCAMS you
have the following sequence of commands:

* REPRO INFILE(iamfile) OUTFILE(sedfile)

e DELETE my.iam.file

* DEFINE CLUSTER(NAME(my.iam.file) - etc.
* REPRO INFILE(seqfile) OUTFILE(iamfile)

you may experience errors when the second REPRO is done to reload the 1AM file. This is
particularly true if the IAM file is a DFSMS managed dataset, which will likely change the volume(s)
on which the dataset resides. The circumvention for this problem is to change the second REPRO
to use the OUTDATSET or ODS parameter instead of OUTFILE, and the first REPRO to use
INDATASET or IDS instead of INFILE. This will result in IDCAMS dynamically allocating the
dataset at the point in time the REPRO is being done, so the correct volume information will be
available. Another alternative is to execute the REPRO in a subsequent job step. This problem is
not unique to IAM, it can occur with VSAM as well.
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BASIC Most VSAM DEFINE parameters are applicable to IAM. The following paragraphs will document the
PARAMETERS parameters that are necessary for IAM, the ones that do not apply and any differences between
IAM and VSAM.

The following parameters are for the essential information. Generally, these will be explicitly
provided on the DEFINE, however the information other than the name can be filled in by using a
MODEL of an IAM or VSAM dataset, or from an SMS Data Class.

Essential Keyword

Description

CLUSTER(

NAME(dsname)

OWNERID($IAM )

CYLINDERS(xx yy)
TRACKS(xx yy)
RECORDS(xx yy)
MEGABYTES(xx yy)
KILOBYTES(xx yy)

VOLUMES(volser....)

KEYS(length offset)

Identifies that a VSAM type dataset is to be created. This is a required parameter for an
IAM dataset.

This is a required parameter for an IAM dataset. The entry name specified for the cluster
will be the name of the IAM dataset. The data and index component names are ignored.
If '$IAM' appears anywhere in the name the dataset will be created as an IAM dataset.

If OWNER($IAM) is coded on the CLUSTER statement, the file will be created as an
IAM dataset. When '$IAM' is not present in the cluster name, and the $IAM parameter
is not otherwise specified, the file will be created as a VSAM cluster.

Required information that indicates the amount of DASD space to be allocated for the
IAM dataset. The unit of allocation is based on the keyword specified. The first value
provided indicates the amount of space to be allocated during the file definition process.
For IAM files, the primary quantity MUST be available on the first volume, otherwise the
request will fail. The second value, which is optional, indicates the amount of additional
DASD space to request in case the primary quantity is insufficient. The secondary
quantity will be used to acquire additional extents during file loads or reorganizations.
The secondary quantity will also be used to acquire additional space for Enhanced
format IAM datasets as needed to handle record updates and inserts after the file load.

If the IAM dataset being defined is not a DFSMS Extended Format dataset, then it is
limited to 16 extents per volume, and a total maximum of 255 extents. The maximum
extent size is 64K-1 tracks (65,535), or 4,369 cylinders per volume, which is also the
maximum amount of space that can be used by IAM on any single volume. These limits
do not apply to DFSMS Extended Format datasets.

Specifies the volume(s) on which IAM is to allocate the dataset. Due to the TIOT
limitation, 1AM files can reside on a maximum of 59 volumes. The volume(s) provided
can be specific volumes, DFSMS non-specific volume of *, or non-DFSMS non-specific
volume of ANYVOL.

For KSDS files, required parameter that specifies the length of the key, and the relative
position of the key within the record. The maximum key length supported by IAM is 249.
The maximum key offset is 4091. Because IAM does not data compress the bytes
preceeding the key, it is beneficial to place the key as close to an offset of 0 as possible.

The IDCAMS default values are: 64,0.
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RECORDSIZE
(average ,maximum)

INDEXED
NONINDEXED

The first value specifies the average record length in bytes. The second value is the
maximum record length.  The maximum record size supported by IAM Enhanced
Format files is almost 8 megabytes. There is not a specific maximum record size
supported by IAM, as the maximum size possible is dependent on several factors,
including the block size being used for the file, the key length, and the key offset. The
DEFINE request will fail if IAM calculates that it can not support the specified maximum
record size. Files with large record sizes that exceed the half-track block size on the
type of device the file is being defined on must be defined with the SPANNED attribute.

The average record length is primarily used when the define request specifies that the
space is to be allocated by RECORDS. Then IAM (and VSAM) will use the average
record length when converting the space value to a device specific quantity.

Users of compatible format IAM datasets should review the section on considerations
for compatible mode files for additional information on the implications on the file
structure of this parameter. Because compatible mode files do not support spanned
records, the maximum record size is 32,755 for variable length record files, and 32,760
for fixed length record files.

IDCAMS default values are: average=4089 maximum=4089

Specifies the type of dataset that is being defined. INDEXED indicates that a KSDS type
of dataset is being defined, and NONINDEXED indicates an ESDS type of dataset.

IDCAMS default is INDEXED.
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OPTIONAL While the following keywords are all optional, in various situations they may be required or quite
PARAMETERS beneficial. Some of the keywords listed here can not be used for IAM files, and are presented for
that reason. For ease of reference, they are presented in alphabetical sequence.

Optional Keyword

BUFFERSPACE(bytes)

CONTROLINTERVALSIZE
(size)

DATACLASS(dataclas)

Description

Specifies the maximum amount of virtual storage to be used for buffers for this dataset.
IAM will use this value to calculate the effective MAXBUFNO for accessing the dataset,
providing it does not go below the default value from the IAM Global Options Table.

For VSAM, this controls the logical and physical block size on DASD for the file. VSAM
restricts the size to multiples of 512 or 2048 that usually results in underutilized disk
space. |AM takes the size specified and based on the device type being allocated to and
the record size, calculates a larger blocksize for the dataset that is a proportion of the
track capacity. If the blocksize developed would result in more blocks per track than the
default block factor, which is shipped as 4 blocks on a track, IAM will increase the
blocksize until only 4 blocks will fit on a track. The blocksize may be further adjusted if
the block cannot contain at least 4 maximum size records. The default block factor can
be changed through the use of IAMZAPOP, by setting the VSAMBLOCKF parameter.
The block factor or size can also be set by the B= operand of the IAM CREATE Override.

For IAM ESDS files, IAM will use the specified Cl SIZE in the calculations for the RBA
of each record. When reorganizing an IAM ESDS, users should be careful not to
change the CI SIZE, because it can result in different RBA values for the records. This
may cause problems for applications that have an index into the ESDS file by RBA.

IAM does store the specified Cl SIZE, so that it is available information if the dataset is
converted back to VSAM.

EXAMPLE OF BLOCK SIZE ON A 3390:
CISZ(4096) IAM's BLKSIZE will be 13682 - 4 blocks per track
CISZ(20480) IAM's BLKSIZE will be 27998 - 2 blocks per track

For DFSMS installations, this parameter specifies the name of the SMS DATA CLASS
construct, which provides the allocation attributes for the new dataset. The DATACLAS
name must have been previously established by the Storage Administrator. Attributes
from the DATACLAS will be used, unless otherwise explicitly specified on the DEFINE
statement. If the DATACLAS name contains the literal $IAM, and the dataset is SMS
managed, then the dataset will be defined as an IAM dataset.

Values provided by a Data Class include type of dataset, ESDS or KSDS, maximum
record size, key length and key offset, space allocation values, free space, share
options, Cl size, and volume count.
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FILE(ddname)

FREESPACE(CI%, CA%)

KEYRANGES(low high)

LINEAR

Optional keyword that specifies a DD name that allocates the volume(s) on which the
IAM file is to be allocated.

For IAM files, the primary use of this parameter is to provide a mechanism for relating
IAM overrides, which are specified on a DDNAME level, with the specific file being
defined. For example, if you specify an IAM CREATE Override with a
DDNAME=FILE1, then to relate those overrides to the desired file, specify FILE(FILE1)
on the DEFINE CLUSTER command. With IAM, there is no need for there to actually
be a DD card in the step defining the file with that DDNAME. An alternative to using the
file parameter is to code the CREATE override specifying the DSN= (dataset name)
parameter.

If you are defining only one file in a particular job step, or want the same override for all
of the files being defined, on the IAM Create Override statement specify DD=&ALLDD,
and do not provide any FILE parameter on the define.

For KSDS type of files, specifies the amount of space to be reserved for future inserts
or updates when the file is being loaded.

Cl%: Specifies the amount, as a percentage, of space to be left available in each prime
block of the 1AM file. For IAM, this value is used to calculate an Integrated Overflow
percent. IAM's concept of Integrated Overflow is essentially the same as VSAM. IAM
takes the value coded and leaves this percentage of each block empty, to accommodate
adds (inserts) to the block. Unless a file is never updated and never has records added
to it, some ClI free space should be specified. This is of particular importance to data
compressed files that are updated, because even if the application does not change the
length, the stored record may end up being longer after compression.

CA%: For Enhanced format IAM datasets, this controls how much DASD space is
released at the end of a file load. Using _ of the specified percentage, a target amount
of DASD space to be reserved for future expansion is computed. If the amount of
available DASD space within the file extent(s) is equal to or less than the amount to be
reserved, then no space is released. 1AM will not go after additional extents to meet the
space reservation. If the amount of DASD space exceeds the reserved value, then the
excess will be released.

Users of compatible format IAM datasets should review the section on considerations
for compatible mode files for additional information on the implications on the file
structure of this parameter.

IAM will not split the data into key ranges. However if specified, IAM will make the
secondary allocation quantity equal to the primary. This is because VSAM would use
the primary for each key range, which 1AM is not able to do.

Specifies that a LINEAR type of CLUSTER that is being defined. IAM does not support
this type of VSAM dataset. Specification of LINEAR for an IAM dataset will result in the
DEFINE failing.
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LOG(NONEIUNDOIALL)

MGMTCLASS(manage-
ment class hame)

MODEL (datasetname)

NUMBERED

RECATALOG

REUSE
NOREUSE

For IAM files that are DFSMS managed, this specifies the recoverability of a dataset,
and the journaling that IAM will perform. Specification of this parameter will have a
different impact on IAM than with VSAM, because |IAM provides journaling capabilities
that VSAM does not. (Alternatively, journaling options can be specified on the IAM
CREATE override JRNAD=). Specifying NONE indicates that the file is not recoverable
and IAM will not perform any journaling. Specifying UNDO indicates that the file is
recoverable, and IAM will journal the information necessary for backing out updates.
Specifying ALL indicates that the file is recoverable and IAM will journal the information
necessary for either a backout recovery, or a forward recovery. Refer to the section on
IAM Journaling, 10.88, for additional information on IAM journal and recovery services.

For SMS installations, this parameter specifies the name of the SMS Management
Class for the new dataset.

Specifies that the attributies of the dataset being defined will be copied from an existing
VSAM or IAM dataset. This capability is only relevant for basic file characteristics, such
as record size, key length and offset, space allocation values, volumes, and free space
values. Any IAM overrides are NOT picked up by the MODEL parameter. Likewise, any
VSAM file attributes that are ignored by IAM are not available either, such as IMBED,
SPEED, REPLICATE, KEYRANGES, etc.

If you are trying to define a VSAM file using an IAM file as a model, you MUST provide
an OWNER parameter, with a value that does not contain $IAM.

NOTE: When using MODEL with ANYVOL, the SUBALLOCATION parameter must
also be specified. Although it is ignored by IAM, it prevents IDCAMS from trying to
allocate ANYVOL.

Specifies that an RRDS type of CLUSTER that is being defined. |IAM does not support
this type of VSAM cluster. Specification of NUMBERED for an IAM dataset will result in
the DEFINE failing.

s an optional keyword for existing IAM datasets to reestablish the catalog entry.
Requires the user to specify the dataset name, the volume(s), and OWNER($IAM) if
$IAM is not in the dataset name. Recatalog is also used after renaming one or more
components of an alternate index sphere, to reset the dataset relation names to the new
names.

Specifies whether the file being defined can be reloaded (or reorganized) without being
redefined. 1AM defaults to REUSE, which is that any IAM file can be reloaded without
having to be deleted and redefined. To use this feature with IDCAMS REPRO, specify
the REUSE keyword.

IAM does provide a Global Option, ENABLE=NOREUSE, which if set will cause IAM to
honor the specification of REUSE or NOREUSE. If that Global Option has been set,
then IAM will honor the NOREUSE setting just like VSAM. While quite rare, there are a
few application programs that rely on the NOREUSE setting.

NOREUSE will not allow a file to be reloaded without being deleted and redefined. An
exception to this is made if the program issuing the OPEN is FDRREORG, in which case
it will be allowed. If any other attempt is made to do so, the OPEN will fail with a return
code of 8, and the ACB error flag set to 232, or xX'ES8'.
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SHAREOPTIONS
(cross-region
,Cross-system)

SPANNED

STORCLASS(Storage
class name)

SUBALLOCATION

Specifies the level of protection provided by the access method to prevent or allow
sharing of data within the file. The protection mechanisms include the OS/390 ENQ
service, and the internal IAM buffering techniques.

The first parameter specifies how a file can be shared in the same system (CPU). The
second parameter specifies how a file is shared between systems.

NOTE: With IAM RLS, IAM supports automatic record level sharing within the same
MVS image for concurrent users of the IAM dataset. This is an enhanced sharing
facility, that by default may be automatically provided for cross region share options
values of 3 or 4. When IAM RLS is not active, IAM supports the cross-region share
options with the MVS ENQ service, the same as VSAM. |AM does not support the
cross-system share options. IAM issues an ENQ with a major name (QNAME) of
IAMENQ and the dataset name plus first volume serial as the minor name (RNAME). If
you need to enforce ENQ protection cross-system then you must add the major name
of IAMENQ to your CA-MIM or IBM’s GRS control files or whatever ENQ control product
you use.

Cross Region Share Option Values:

1. Any number of users for read OR one user for update. The file's structure, data
integrity, and read integrity are fully preserved.

2. Any number of users for read AND one user for update. The file's structure and
data integrity are fully preserved. If the file is currently opened for update, other
users reading the file do not have read integrity. They may not be able to
access inserted or updated records, if such records were added to the overflow
areas of the file, without closing and reopening the dataset.

3. Any number of users for read or update and users are responsible for integrity.
Updated blocks are immediately written back out to DASD. Use of this share
option for IAM files is strongly discouraged, unless you share the dataset with
IAMRLS, or some other VSAM sharing software. Due to the nature and
structure of the index to the IAM overflow area, the data integrity of IAM files is
compromised by use of this share option value.

4. Any number of users for read or update, and users are responsible for integrity.
IAM will use only a single buffer, and each logical I/O request will cause the
buffer to be refreshed, and subsequently rewritten if the record is updated. Use
of this share option for IAM files is strongly discouraged, unless you share the
dataset with IAMRLS, or some other VSAM sharing software. Due to the nature
and structure of the index to the IAM overflow area, the data integrity of IAM files
is compromised by use of this share option value.

IAM supports SPANNED records on Enhanced Format files, with a maximum record
size of almost 8 megabytes.

For SMS installations, this parameter specifies the name of the SMS Storage Class
construct. For datasets that are to be placed on SMS volumes, Storage Class must be
either implicitly specified by the ACS routines, or explicitly specified on the DEFINE
command. If the Storage Class Name contains the literal $IAM, the file will be defined
as an |AM file.

IAM files are always allocated as if they were unique clusters. However, it may be
necessary to specify this parameter when using the IAM non-specific allocation
(ANYVOL) and the MODEL parameter. SUBALLOCATION will prevent IDCAMS from
allocating the volumes indicated in the VOLUME parameter when the MODEL
parameter is specified.
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TO(date) Specifies the retention period for the file being defined. This parameter has the same
FOR(days) meaning for an IAM file as a VSAM file. The expiration date is placed in the VTOC for
the dataset, and in the catalog entry. The keyword PURGE must be specified on the

DELETE to cause the file to be scratched.

TO(date) — gives the date in the form YYYYDDD (four or two digit year and three digit
Julian date), through which the |1AM file defined is to be date protected.

FOR(days) — gives the number of days up to 9998, through which the IAM file being
defined is to be date protected. A value of 9999 results in permanent retention.

Default: Dataset is not date protected.

UNIQUE This parameter has no relevance for IAM files, as IAM files are always unique.

The user should be aware that specification of this keyword results in IDCAMS
allocating the specified volumes prior to issuing the actual define request. For
this reason, it is recommended that this parameter not be specified for IAM files.

If the customer is using the IAM non-specific device allocation, i.e. ANYVOL, then this
parameter must not be specified.

EXAMPLES OF The following is a set of examples demonstrating how to define IAM datasets using IDCAMS. The
DEFINING IAM first example demonstrates how to convert a DEFINE for a VSAM dataset to an IAM dataset. The
DATASETS subsequent examples demonstrate various different ways of using IDCAMS to define IAM datasets.
WITH IDCAMS All of the included examples have a LISTCAT after the define. When a LISTCAT ALL is done for
an IAM dataset, IAM will dynamically allocate an IAMPRINT DD to SYSOUT which will contain
detailed information on the IAM dataset. The output from IDCAMS itself will indicate that the IAM

file is a non-VSAM dataset.

Note: The JCL used for the examples through out the Users Guide are contained in the JCL library
on the IAM installation tape. Check with the person who installed IAM to see if that library is
available to you.
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10.20

This side by side example demonstrates how simple it is to convert a VSAM cluster definition to an
IAM dataset definition. The only change required was adding the parameter OWNER($IAM) under
the CLUSTER level of the Define control statement. For many VSAM KSDS or ESDS types of files,
this is all that is necessary to convert the file to IAM. Starting with the next file load, all of the
performance advantages and features of IAM are available for this dataset.

Original VSAM Define 1AM
//DEFINE EXEC PGM=I1DCAMS //DE
///SYSPRINT DD SYSOUT=x //SY
//SYSIN DD x /7SY
DEFINE CLUSTER DE
(NAME (EXAMPLE1.DATASET)
VOLUMES (VOLOO1)
CYL(10 1)
ADD >
SPEED REUSE )
DATA(
NAME (EXAMPLE .DATASET.DATA)
RECORDSIZE(200 256)
KEYS(16 0)
C1SZ(4096)
FREESPACE (10 10) )
INDEX ( -
NAME (EXAMPLE .DATASET . INDEX) -
Cl1Sz(1024) IMBED) )
LISTCAT ENT(EXAMPLE1.DATASET) ALL L
/% /%
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Figure 1: Example Conversion of Define from VSAM to IAM (EX1020A)

This example demonstrates a basic IAM dataset definition.

Note, in comparison to the above

example, that the DATA and INDEX component sections are eliminated. There is no need for them
to exist for IAM dataset, as IAM consists of a single physical dataset, which uses the name specified

for the

CLUSTER as it's dataset name.

This example includes the optional parameters of

FREESPACE, SHAREOPTIONS, and REUSE. While in general REUSE is not necessary, as it is
the default for IAM datasets, it is specified just in case the installation has changed the IAM Global
Options to ENABLE=NOREUSE, in which case the IDCAMS default of NOREUSE takes effect
without the explicit specification of REUSE.

/%

AMDEFIN EXEC PCM=IDCAMS
YSPRINT DD SYSOUT=x
YSIN DD =k
EFINE CLUSTER
(NAME (MY . | AM.KSD)
OWNER (S 1AM)

VOLUMES (MYVOL1)
CYL(10 2)
RECORDSIZE(100 1000)
KEYS(24 8)
FREESPACE (5 20)
SHAREOPTIONS (2 3)
REUSE )

LISTCAT ENT(MY.IAM.KSD) ALL

Figure 2: Example Basic IAM KSDS Definition (EX1020B)
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This example demonstrates a basic ESDS dataset definition. The file will be defined as an IAM
dataset due to the literal '$IAM' included in the dataset name. Also note that the keyword
NONINDEXED has been included in the define to indicate that the file is to be an ESDS type of file.

SD EXEC PGM=IDCAMS
INT DD SYSOUT=xk
DD *

CLUSTER
E(MY.ESDSSIAM.FILE)
LUMES (MYVOL1)
L(200 50)
CORDSIZE (80
S2(4096)
SHAREOPTIONS (2 3) -
NONINDEXED -
LISTCAT ENT(MY.ESDSSIAM.FILE)
/%

E
R
N
E
A
Vv
C
R 100
C

M
0
Y
E
|

ALL

Figure 3: Basic IAM ESDS Define (EX1020C)

IAM ESDS datasets can exceed 4 gigabytes, providing that the application has no dependency on
the RBA's (Relative Byte Addresses) of each record being the identical value as VSAM's. To use
this capability specify the IAM CREATE Override keyword PSEUDORBA. This indicates to IAM that
it can generate a 4-byte RBA that is different than the one VSAM would use for the same record.
In effect, IAM will be returning a 4 byte relative record number. Amongst the applications that
cannot use this feature is SAP, which is dependent upon the normal VSAM RBA values being
returned.

//B EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=%
//1AMOVRID DD

C DD=&ALLDD,PSEUDORBA

<OAWMZ00O0—Tw
mMA~AOO s ——0O
MWWOWMMOWnI —
= —~0O—x<oOoO—<C

- »no

—~N—MO~Z WO

—A<<ooNm

3903 V33904) )
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Figure 4: Define of > 4 GIGABYTE IAM ESDS File (EX1020D)
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In the example below, an IAM dataset is defined using a model dataset. The model dataset can be
either VSAM or IAM. Amongst the attributes that will be used from the model, unless otherwise
explicitly specified on the define request, are file format (KSDS or ESDS), record sizes, key length
and offset, free space values, volume, and control interval size.

//DEFMODEL EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//SYSIN DD =k
DEFINE CLUSTER
(NAME (MY .NEW. AMFILE)
OWNER (S 1AM)
(

MODEL (MY . INDEXED.FIL
LISTCAT ENT(MY.NEW. | AM
/%

E)
Fl

)
LE)

Figure 5: Example of an IAM Define with Model (EX1020E)

In the example below, an IAM dataset is being defined that will be SMS managed. The SMS
classes are explicitly specified by the user. One or more of the SMS classes could be automatically
selected by the ACS routines. All of the dataset attributes are being determined by SMS from the
appropriate SMS classes. The following attributes are taken from the specified Data Class:

e Type of dataset (KSDS or ESDS)

e Maximum Record Size (LRECL)

* Key length and offset (for KSDS datasets)
* Free Space and Share Options

e Space allocation parameters

* Control Interval Size

The dataset will become an IAM dataset because the $I1AM literal is contained within the Data Class
name. Note that while a Data Class can be specified for datasets not managed by SMS, for IAM to
pick up the Data Class name the dataset MUST be SMS managed. Otherwise, IDCAMS does not
pass the Data Class value on the DEFINE, although the other Data Class attributes are included.

MSDS EXEC PGM=I1DCAMS
RINT DD SYSOUT=%
N DD =k
N
A SMS.FILE)

)

MY . SMS.FILE) ALL
/%

Figure 6: Define of an SMS Managed IAM Dataset (EX1020F)
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This is an example of defining multiple IAM datasets within the same IDCAMS job step. Each IAM
dataset has it's own unique overrides. Each of the overrides identifies the related dataset by using
the DSN= (dataset name) operand. The first dataset has very high I/O activity, so it is being defined
with a MAXBUFNO override to increase buffering. The second dataset is used by COBOL
programs with a variable length record lay out giving a maximum record size of 32,200. It is defined
as containing SPANNED so that it will not use an inefficient block size of 32760. This dataset has
an override to indicate that it is to use hardware compression.

//DEF2FILE EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//1TAMOVRID DD =
CREATE DSN=MY .HEAVYIO.CLUSTER,MAXBUFNO=512
CREATE DSN=MY .BIGREC.CLUSTER,DATACOMP=HW
/%
//SYSIN DD =k
DEFINE CLUSTER -
(NAME (MY .HEAVYIO.CLUSTER) -
OWNER (S 1AM) -
RECORDSIZE(1000 2000)
KEYS(24 0)
VOLUMES (MYVOL1 MYVOL2)
CYL(500 100)
FREESPACE(10 10)
SHAREOPTIONS (2 3)
REUSE )
LISTCAT ENT(MY.HEAVYIO.CLUSTER) ALL
DEFINE CLUSTER -
(NAME (MY .BIGREC.CLUSTER)
OWNER (S 1AM)
RECORDSIZE(500 32000)
KEYS(32 0)
VOLUMES (MYVOL3 MYVOL4)
CYL(1000 200)
FREESPACE(10 10)
SHAREOPTIONS(2 3)
Cl1SZ(8192)
REUSE SPANNED )
LISTCAT ENT(MY.BIGREC.CLUSTER) ALL
/%

Figure 7: Multiple Dataset Define (EX1020G)
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DEFINING IAM FILES IN JCL

IAM datasets can be defined in JCL, just as VSAM datasets can. DFSMS must be active within the
system to use this facility, however the dataset does not have to be DFSMS managed. Similar to
VSAM, only a subset of the attributes can be specified in JCL. Use of a DATACLAS is encouraged,
because that will pick up the free space and share option values, which cannot be specified in JCL.
Also, because the JCL defines are actually done under the initiator TCB, IAM does not have access
to any IAM Overrides that may be included in the JCL for the define process. The overrides can be
specified on the job step that loads the dataset, which may or may not be the step that allocates the
IAM dataset. Because there is no mechanism to pass an OWNER parameter, the dataset must
either have the literal '$IAM' within the dataset name, or be a DFSMS managed dataset with '$IAM'
in either the STORCLAS or DATACLAS name.

IAM files can also be allocated as temporary datasets, with the same restrictions as temporary
VSAM datasets. The dataset will not be cataloged, and it is restricted to a single volume.

To use the IAM JCL define capability, IAM MUST BE IN LINKLIST! Because the definition is
running under the initiator TCB, there is no access to the STEPLIB or JOBLIB to do the allocation.
If you have multiple levels of the IAM active, then the one in the link list will be then one to perform
the define.
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MGMTCLAS=

RECORG=
[KSIES]
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The following is a list, with a brief description of the JCL DD card keywords that are used when
allocating an IAM dataset through JCL.

DESCRIPTION

Specifies the name of the DFSMS Data Class being requested for this dataset. The file
attributes will be obtained from this class. For DFSMS managed datasets, if the name
includes the literal $IAM, the dataset will be an IAM dataset.

Specifies the 1 to 44 character dataset name. For IAM datasets that are not DFSMS
managed, the literal $IAM must be part of the dataset name. Temporary datasets begin
with a single or double &.

Specifies the disposition of the dataset. All VSAM and IAM datasets, except temporary
datasets, must be cataloged, and will be cataloged during step initiation when the
dataset is allocated. Valid values include:

(NEW,CATLG) for permanent datasets, or
(NEW,PASS)  for temporary datasets.

For KSDS type of files, specifies the length of the key. This will override any value
determined from a DATACLAS or MODEL if specified. For IAM, valid values are 1 to
249.

For KSDS type of files, specifies the offset of the key within the record (RKP). For IAM
files, this must be less than or equal to 4091.

Specifies the name of an existing IAM or VSAM dataset from which the RECORG,
KEYLEN, KEYOFF, LRECL, and space attributes will be obtained.

Specifies the maximum record length. For KSDS type of files, this must be at least the
value of KEYLEN + KEYOFF.

Specifies the DFSMS Management Class that is being requested for this dataset.

Indicates the type of dataset to define. Valid values for IAM are KS for a KSDS or ES
for an ESDS. 1AM does not support the RR or LS type of VSAM datasets.

Specifies the DFSMS Storage Class that is being requested for the dataset.
Specifies the type of device to which the dataset is being allocated.

Specifies the volume(s) to which the dataset is being allocated. Note that temporary
datasets are limited to one volume. This is not required for DFSMS managed datasets.

The following are some examples of how to define IAM files through JCL. For clarity in the
examples, the program being executed is IEFBR14. However, any program could be executed,
including programs that may load and access the dataset.
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The example below is a basic example of the define of an IAM KSDS type of file through JCL. The
dataset eligibility for an SMS managed volume will be determined by the installations ACS routines.

//JCLDEFIN EXEC PGM=IEFBR14

//NEWIAMFL DD DSN=new.myS$SIAM.file,DISP=(NEW,CATLG)
/7 RECORG=KS 6 KEYLEN=8,6KEYOFF=0,LRECL=128,

/7 UNIT=SYSDA,VOL=SER=MYVOL1,

/7 SPACE=(CYL,(20,2))

Figure 8: Basic JCL Define of an IAM File (EX1020H)

In the following example, the file attributes are picked up from the DATACLAS, as well as the
request to make the file an IAM file.

//SMSDEFIN EXEC PCM=IEFBR14
//NEWIAMFL DD DSN=new.myfile.cluster, DISP=(
/7 DATACLAS=(MY$IAMF1),STORCLAS= ERMVSAM)

,CATLG),

Figure 9: JCL Define of an SMS Managed IAM Dataset (EX10201)

The example below allocates a temporary IAM dataset, whose attributes are being taken from an
existing IAM or VSAM dataset.

//TEMPIAM EXEC PCM=IEFBR14

//TEMPFILE DD DSN=&&TEMP.S$IAMFIL,DISP=(,PASS),
!/ LIKE=my.indexed.cluster,

// UNIT=SYSDA

Figure 10: JCL Define of Temporary IAM Dataset (EX1020J)

In the following example, an IAM ESDS type of file is being defined.

//ESDSDEF1 EXEC PGM=IEFBR14

//ESDSFILE DD DSN=my.esds$IAM.cluster ,DISP=(,CATLG)
// RECORG=ES,LRECL=1020,

// UNIT=SYSDA,VOL=SER=MYVOL1,SPACE=(CYL,(2,1))

Figure 11: JCL Example Define of an IAM ESDS File (EX1020K)
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DEFINING IAM DATASETS UNDER TSO

IAM datasets can be defined under TSO, using a variety of methods. TSO offers an IDCAMS
Define process through the DEFINE CLUSTER command. TSO also has a method similar to the
JCL define, by using the TSO ALLOC command. |AM provides a set of ISPF panels, and the
underlying software, which includes the capability to define an IAM dataset through an easy to use
fill in the blanks method. Many other products offering various capabilities under ISPF for VSAM
files will also work with IAM files.

The one major difference under TSO is that all of the above methods utilize the standard TSO
dataset naming conventions. If the dataset name is not specified within apostrophes, then the
dataset name will be prefixed. This prefix is normally your TSO user id, but can be changed.

One of the easiest ways to allocate an IAM dataset is through the IAM ISPF panels. They feature
a fill in the blanks mechanism, along with providing easy specification of various IAM overrides all
on one screen. To get to the IAM Define panel, select option | on the IAM Primary Option Menu.
Be sure to fill in the dataset name field and the dataset type field. Optionally, you can specify an
existing IAM or VSAM dataset as a model for the dataset attributes. Below is an example of the
IAM Primary Option Menu with the user provided text highlighted

--------------------------- IAM PRIMARY OPTION MENU ---------- e o
OPTION ===> |
I - Allocate (DEFINE) a new I|AM Dataset
Vv - Allocate (DEFINE) a new VSAM Cluster
D - Delete a Dataset, Cluster, Path, or Alternate Index
C - Copy an |AM Dataset, VSAM KSDS, or VSAM ESDS
M - Move an |AM Dataset, VSAM KSDS, or VSAM ESDS
R - Rename a Dataset, Cluster, Path, or Alternate Index
U - Invoke an IAM Utility program
blank Display IAM Dataset or VSAM Cluster Information
Enter dataset name (required for all options except U)
Dataset Name ===> myiam.cluster
Dataset Type ===> (C C(C=Cluster X=AIX P=Path (options I, V Only
Enter Model or New dsname (optional for options | and V, required for option R)
Model INewname ===>
Delete Confirmation ===> YES YesINo

Figure 12: IAM Primary Options ISPF Panel

Once you hit enter, the IAM Definition panel is displayed. If you had specified a MODEL dataset,
the information from the model is filled in on the definition panel, any of which can be changed. This
panel includes the various parameters and attributes that can be specified for the file. Note that this
panel displays the fully qualified dataset name at the top left. The attributes essentially match those
that must be specified on an IDCAMS Define Cluster request. Additionally, on the right side of the
panel is an area to specify the various IAM Overrides that affect the file definition. Once the
necessary attributes are specified, then hit enter to allocate the file. Note that the data entered on
the panel is highlighted text in the example.
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IAM ISPF
------------------------------ DEFINE AN TAM FILE ------mmm e o s
DEFINE PANEL COUNAND oo
Dataset Name: RAM2 .MYIAM.CLUSTER
Multi-vVolume Allocation ===> NO
ALLOCATION
Volume junko1 IAM OVERRID
SMS Storage C ANYVO
SMS Data Clas Blocki 1-15,>300
SMS Mgmt Clas Overf 0-2000000
CylslRecs!ITrk cyls Var . YesINo
Primary Space 10 Prim 0-32767
Secondary Spa 2 Spac YesINo
Recatalog NO Data YesINo
ATTRIBUTES Enha YesINo
KSDSIESDS KSDS Minb 1-32
Max Recordsi 256 Maxb 1-32
Avg Records 100 PSEU YesINo
Key Length 8 Exte YesINo
Key Offset I3
Cl Size 4096 RETE
CI/CA Free 10 7 1 DAYS 0-9999
Shareoption 2 EXPI YYYY.DDD

Figure 13: IAM Dataset Define Panel

If all the required parameters have been specified, and the allocation is successful, then the IAM
Primary Option Menu will be redisplayed, with the status message in the top right corner. Notice
the highlighted feedback, which indicates that the IAM dataset was successfully allocated. To verify
that the file has been define how you want it, press enter to have the IAM dataset attribute ISPF

panel displayed.

--------------------------- |AM PRIMARY OPT
OPTION ===>
I Allocate (DEFINE) a new |AM Dataset
Vv Allocate (DEFINE) a new VSAM Cluste
D Delete a Dataset, Cluster, Path, or
C Copy an |AM Dataset, VSAM KSDS, or
M Move an |AM Dataset, VSAM KSDS, or
R Rename a Dataset, Cluster, Path, or
U Invoke an IAM Utility program
blank Display IAM Dataset or VSAM Cluster
Enter dataset name (required for all option
Dataset Name ===> MYI|AM.CLUSTER
Dataset Type ===> C C=Cluster X=AIX
Enter Model or New dsname (optional for opt
Model INewname ===
Delete Confirmation ===> YES YesINo

ION MENU -------- DATASET ALLOCATED
r

Alternate Index

VSAM ESDS

VSAM ESDS

Alternate Index

Information

s except U)
P=Path (options |, V Only)
ions | and V, required for option R)

Figure 14: IAM Dataset Define Confirmation
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IAM responds with the IAM File Characteristics display, with the various attributes filled in. The
format of the display is based on the format of the file being displayed. There are displays for IAM
Enhanced format files, as seen below, a display for IAM Compatible format files, and a display for
VSAM files.

--------------------------- IAM FILE CHARACTERISTICS ---r-rmmmm oot

COMMAND ===>

Dataset Name: RAM2.MYIAM.CLUSTER

Definition Allocation
Record Length: 256 Volume: JUNKO1
Record Format: VARIABLE Device Type: 3380
Key Length: 8 Tracks in use: 0
Key 0ffset: 8 Block Size: 4096
Dataset Type: KSDS Blocking Factor: 4096
Share Option: 2 Alloc Type: CYLINDERS
Release: YES Primary Alloc: 10
Storage Class: Secondary Alloc 2
Data Class: Compressed Keys NO
Mgmt Class: Compressed Data NO

Statistics Extended Area
Creation: 2000.329 Overflow Records: 0
Expiration: 0000.000 Blocks Allocated: 0
Last Reference: 2000.329 Blocks Used: 0
Records: 0 Overflow Blocks 0
Deletes: 0 PE Blocks: 0
Inserts: 0 Blocks Available: 0
Updates: 0 Variable Overflow: YES
Minimum Buffers
Maximum Buffers
Extended File Fmt YES

Associations

Figure 15: IAM ISPF Dataset Attributes Display

IAM datasets can also be defined with the TSO Define Cluster command. While this does not
provide the same ease of use as the IAM ISPF panels, it is an option if the IAM ISPF panels have
not been installed. This command essentially is identical to the IDCAMS Define Cluster command,
with the same format and parameters. Some of the abbreviations may be slightly different. Refer
to the IDCAMS Define section for information relating to the parameters required for IAM datasets.
Also, you can issue the TSO command: "HELP DEFCL" to get the information about the TSO
DEFINE CLUSTER command.

Remember that the dataset name fields use the TSO naming conventions. The names will be
prefixed unless enclosed within apostrophes.
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EXAMPLE OF
TSO DEFINE Menu List Mode Functions Utilities Help

(@4 M U127 1 =4 > JSE
ISPF Command Shell

ISPF Command ===

Enter 7SO or Workstation commands below:

===> define cluster(name(myiam.cluster) owner(Siam) keys(8 0) recordsize(100
256) cylinders(10 1) vol(scr083) freespace(10 10) shareoptions(2 3) reuse)
Place cursor on choice and press enter to Retrieve command

=> help defcl

=>

Figure 16: Example of a TSO Define Cluster Command for an IAM Dataset

TSO responds with the following messages:

IDCO0508I DATA ALLOCATION STATUS FOR VOLUME SCR083 IS O
IDCO509I INDEX ALLOCATION STATUS FOR VOLUME SCR083 IS 0

* Kk *

Figure 17: TSO Response to Define Cluster Command

After the file has been defined, you can use the TSO LISTCAT ALL command to see the file
attributes. The following example shows how to issue the LISTCAT and the results.

Menu List Mode Functions Utilities Help

ISPF Command Shell
ISPF Command ===>

Enter 7SO or Workstation commands below:

===> |istcat ent(myiam.cluster) all

Place cursor on choice and press enter to Retrieve command

g %\Tster(name(mviam‘fi\e) owner($iam) keys(8 0) recsz(100 256) vol(sc
efc

Figure 18: Example TSO LISTCAT Command
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TSO LISTCAT As aresult of the LISTCAT ALL, IAM produces what is called an IAMPRINT Report, which is written

ALL OUTPUT directly to the TSO terminal, which is followed by the standard IDCAMS SYSPRINT output. Refer

to the section on IAM Reports for complete details on the IAMPRINT Report. Note that depending
on your terminal, the output may require multiple screens, and spacing may appear slightly

different.
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RAM. MY I AM.
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IAM FILE ANALYSIS
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Figure 19: TSO LISTCAT Output
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IAM files can also be defined with the TSO ALLOC Command. This is similar to defining IAM files
through JCL. This command provides far fewer specifications than the DEFINE Command,
allowing only the basic essentials to be specified. The ALLOC Command has the same parameters
as added to the JCL DD card: RECORG, LRECL, KEYLEN, and KEYOFF. The use of a
DATACLAS will add a few more fields, such as share options and free space. The highlighted text
indicates the command and the operands. For complete information on the ALLOC command, use
HELP ALLOC.

Menu List Mode Functions Utilities Help

ISPF Command Shell
ISPF Command ===>

Enter TSO or Workstation commands below:

===> alloc f(iamfile) da(mySiam.cluster) recorg(ks) lIrecl(256) keylen(8)
keyoff(0) cyl space(1 1) vol(scr083) unit(3380)

Place cursor on choice and press enter to Retrieve command

=> del myiam.cluster

Figure 20: Example of TSO ALLOC Command
The ALLOC Command will either respond with error messages, or return with no messages at all,

which indicates success. As with the prior DEFINE CLUSTER Command, you can issue a
LISTCAT ALL just to validate the allocation.
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SUMMARY OF DEFINING IAM FILES

As you can see, there are several methods available for defining IAM files. The most common
method is to use the IDCAMS DEFINE CLUSTER command, however there are other choices. The
other methods include through JCL DD cards, or through various mechanisms under TSO. The key
ingredient is that you have to indicate that the file is to be an IAM file instead of a VSAM file. This
is done by using OWNER($IAM), or by placing $IAM within the dataset name, or by using a
DATACLAS or STORCLAS with $IAM in the class name. For many files, this is the only change
required to use IAM instead of VSAM.
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USING HARDWARE COMPRESSION

With IBM’s Z-series processors, IBM has made significant performance improvements with their
hardware compression instruction. This performance improvement has sparked new interest in
using the IBM hardware compression capabilities. Therefore, IAM Version 8.0 introduces a
hardware data compression option to use the IBM Hardware Compression instruction. The IAM
use of hardware compression is specified by an IAM CREATE Override when an 1AM file is
defined or loaded of DATACOMP=HARDWARE (or HW). At this time, IAM is providing a single
compression dictionary that is designed to handle datasets with English text and some numeric
data, and is best suited for files with name and address data. Customers can also create their
own compression dictionaries for IAM to use, and specify the dictionary name by the DICT= IAM
Override. If customer interest in using the hardware compression with IAM files is strong, we will
consider enhancing the capabilities being provided with IAM to include additional compression
dictionaries and automation of dictionary selection.

The IAM compression technique uses a highly optimized proprietary software algorithm to
compress data by eliminating strings containing repetitive byte values. Additionally, the IAM
technique has very low cost for strings of data that could not be compressed. This technique,
along with IAM being able to make as full use as possible of the capacity of each track, provided
significant space savings for many datasets. Also, because this technique requires no dictionary,
it reduces virtual storage and DASD storage requirements. While other compression techniques
could provide greater compression, such techniques generally also came with a high price tag in
terms of CPU consumption. On the Z/Series processors, IBM has made significant performance
improvements with their hardware compression instruction, dramatically reducing the CPU time
requirements for hardware compression. Because of this improvement, IAM now has an option
to utilize the IBM hardware compression instruction.

The IBM Hardware Compression algorithm relies on compression and corresponding
decompression dictionaries. These dictionaries allow for compression and expansion of repeating
data patterns within the records. A couple of difficulties are encountered with such an algorithm.
First, for optimal compression, the data must be previewed to find the repeating data patterns
within the dataset. Then from those repeating data patterns, the most frequently observed data
patterns are converted into compression and decompression dictionaries. Also, one must insure
that the dictionaries are safely stored, because if the decompression dictionary is lost, then the
data cannot be decompressed thereby becoming useless. An alternative method of building or
selecting a dictionary is to scan the first few records as they are being loaded, and select a generic
dictionary that appears to offer best compression. Such generic dictionaries can provide decent
amount of compression, although not the most compression possible for any given file, and
eliminate the need to store complete dictionaries that can be retrieved when the dataset is
processed.

In this initial support for hardware compression, 1AM offers it as an optional method to compress
data. The IAM software compression algorithm is still fully supported, and remains the default
compression technique. The hardware compression option can be selected on an individual file
basis by specification on an IAM CREATE Override. When IAM uses hardware compression,
customers can use the default compression dictionary, or can use their own compression
dictionary. The IAM provided compression dictionary is suited for data consisting of
predominately English text, with some numerical information. The dictionary is ideally suited for
data files containing name and address information, along with other associated information. For
files with different data characteristics, customers will find it advantageous to create a customized
dictionary from a sampling of their data. If customers select to use their own customized
compression dictionary, IAM will store that dictionary within the dataset itself when the dataset is
loaded, to insure access to the data in case the dictionary is subsequently changed.

Depending on customer feedback, the IAM support of hardware compression may be enhanced
in future versions or maintenance releases. Such support could include additional dictionaries
being provided, and possibly a dynamic dictionary selection based on previewing the initial data
written out to a file.
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There are a few steps required to build compression dictionaries for your files. The procedure
consists of the following steps:

1. Create the control statements required for executing the IBM REXX EXEC that will read the
data, and generate the dictionary. Review the information in
‘SYS1.SAMPLIB(CSRBDICT)’, which includes detailed instructions on using the exec.

2. Create a sequential dataset containing the data you want to build a dictionary for, or a
representative subset of the data.

3. Execute the CSRBDICT REXX EXEC, with the sequential dataset you created previously,
and with the control information you’'ve decided on.

4. Assemble and link the dictionary generated by the CSRBDICT REXX EXEC into load
module format.

Using the CSRBDICT REXX exec can be a rather intimidating task, as there are many parameters
that can be specified. Determining the best settings for many of the parameters may require
multiple executions of CSRBDICT, varying the various parameters, and then reviewing the results.
The exec can run for a long time, using lots of CPU time to come up with a dictionary. It is easiest
to start with a very basic execution and testing the resulting dictionary. If you are satisfied with the
amount of compression you obtain, then go with that. For many files, this basic approach can yield
excellent results. If you are looking for more compression, or attempting to create a dictionary for
multiple datasets, then you can get more involved with varying parameter settings, and providing a
more detailed layout of your data records to CSRBDICT.

To get you started, a basic set of control card input is being provided in the IAM ICL (Installation
Control Library). The member name is BDICTEX1, and is shown below. This example uses the
basic IBM recommended parameters, and provides two field statements. The first field statement
describes the data up to and including the key, which is going to be ignored by CSRBDICT because
IAM will not attempt to compress that data. The second field statement is for the rest of the data in
the record, which will actually be subject to compression. All you need to do is to alter the starting
position of on the second field card to indicate the appropriate position of the first byte after the key
within the data file for which the dictionary is being built. When selecting the values to use in the
CSRBDICT “spec” file, for the “dicts” field you must specify either “AF ASM” or “AFD ASM” so it will
generate a file containing assembler language representation of the dictionaries.

**kThe following is an example for building a 4k entry dictionary

fkjust using a basic pattern scan. The first field card indiates to skip
*kthe data that is up to and including the key. The second field card is
*kfor the rest of the data in the record.

*kresults maxnodes maxlevels msglevel stepping prperiod dicts

r 40000 64 3 f 727 1000 afd asm
*kcolaps opt treedisp treehex treenode dupccs

aam opt x h n X
*kFLD col type dcenmen INT intspec

FLD 1 ns

FLD 15 Sa

FLD end

Figure 21: Example input to CSRBDICT REXX exec
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The next step is to obtain a representative sample of the data that is contained within the file that
you are going to be creating the dictionary for. If the file size is relatively small, say under 50,000
records, you can probably use the entire file. However, if it is larger or if CSRBDICT is taking too
long to run, you can either take a sample of the records in the file, or revise the “stepping” value in
the BDICTEX1 member so that the entire input file will not be used. So, for example to reduce the
amount of data scanned to say a little less than half the data (in this case 3/7), change the stepping
values fromf7271t0f327.

For execution parameters, you must also specify format-1 sibling descriptors, which is done by
specifying the value 1 for the “sdfmt” field. For dictionary size try starting with 4(K) entries. From
our limited testing, we had best overall compression results with a maximum of 4K entries.
Depending on your data patterns, you may find that a larger or smaller dictionary size will yield
better results. The CSRBDICT process can take a long time to run, so be patient. Shown below is
an example of the command to execute the CSRBDICT REXX exec.

ex 'sys1.samplib(csrbdict)' '4 1 eb "my.test.data" ( "IAM.ICL(BDICTEX1)"

Figure 22: Example of executing CSRBDCIT REXX exec

After successfully running CSRBDICT, there will be several output files. There are two files of
primary interest to the IAM dictionary build process, and they will have the suffixes of ACDICTs1
and AEDICTs1, where “s” will be the number of K entries in the dictionary, either 1, 2, 4, 8 or H for
512 entries. These two datasets will be assembled and linked into a load module that can be used
by IAM for the compression and expansion (decompression) dictionary.

In the IAM ICL (Installation Control Library) is an example, HWDASM, of the JCL to assemble and
link the dictionaries for use by IAM. The first step ASMACD assembles the compression dictionary.
Change the name of the SYSIN dataset to the name that was created by CSRBDICT for your file,
it will have the suffix ACDICTx1. The second step, ASMAED, assembles the expansion dictionary.
Change the SYSIN dataset to the name that was created by CSRBDICT for the expansion
dictionary for your file. It will have a suffix of AEDICTx1. The third and final step, LKED, will link
the two dictionaries together into a load module that IAM can use. The first four characters of the
dictionary name must be ‘IAMD’, and you can choose the last four characters. Make sure that the
characters you use do not conflict with any existing load module names or other dictionaries. A
recommendation is to set the first optional character to the “s” value of H, 1, 2, 4, or 8, and then
select three other alphanumeric characters. It is recommended that you place it in a load module
library other than the 1AM library, so that way it will not be lost when a new level or version of IAM
is installed.

To use the dictionary that you just created, define an IAM file using an IAM Override card specifying
hardware compression, and a dictionary name with the last four characters that you selected for the
dictionary name. For example, if you chose 4ABC in the prior step, use the following override:

// TAMOVRID DD S
CREATE DD=&ALLDD,DATACOMP=HW,DICT=4ABC
/%

You can now load your file using your compression dictionary. After the file is loaded, if you perform
a LISTCAT, the IAMPRINT report should indicate that the dataset is hardware compressed, with a
dictionary name of 4ABC, and that the dictionary is stored in the IAM dataset.

After seeing the amount of space used, you may want to try changing some of the parameters for
CSRBDICT to see if you can obtain better compression. If so, change the parameters and rerun
the build process, making sure that you’ve noted your prior parameters and the results. Once you
are happy with the results, you can save your final resulting dictionary.
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After successfully defining an IAM Dataset, the next step is to load data into the dataset. Generally,
the file load process is where the dataset is populated with records, and the index structure is built.
For IAM datasets, this portion of the index is called the prime index. Once the load is completed,
the prime index for the dataset is established, and will not change. The load process is restrictive
in that the only 1/0 operation allowed is to write new records into the dataset. For KSDS type of
files, the records must be written in ascending key sequence. The file load must write one or more
records to the dataset, and subsequently successfully close the dataset for it to be considered a
loaded dataset. Once loaded, the dataset can be processed with the full range of I/O operations.

IAM datasets can be loaded by any program designed to load VSAM clusters. This includes system
utility programs, such as IDCAMS REPRO and the SORT, as well as application programs. Each
I/0O request must be checked for successful completion, including the OPEN and the CLOSE. As
will be explained in the subsequent paragraphs, critical file structure related processing occurs
during Open and Close processing. If these processes do not complete successfully the dataset
cannot be used. Failures during the file load process will generally result in the dataset having to
be reloaded.

When the IAM dataset is opened for the file load, IAM reads in the attributes, parameters and
overrides that were specified when the file was defined, and checks for current overrides. Any IAM
overrides provided for the file load will supersede the values specified when the file was defined.
Using that merged information set, all of the file attributes are validated and established. Conflicts
and errors within the merged attribute set will cause the OPEN to fail with a return code of 8, and
an appropriate error code. Because most of the errors will be caught during the define process, file
attribute errors are very rare during the open process. If one does occur, there will be an error
message in the Job Log indicating the reason for the error. After the Open process successfully
completes, the program can begin writing records into the dataset.

As each record is written, IAM validates the length, and for KSDS type files does key sequence
checking. A key sequence error is not considered by IAM to be a fatal error for a file load, although
it may indicate a fatal error for the application. For ESDS type of files, IAM calculates an RBA value
to be used as the internal key. The RBA value is based on the uncompressed size of the record,
the RBA of the prior record, and the requested CI size. If the IAM data compression feature is
enabled for this file, IAM will compress the record. As long as the compressed length is less than
the uncompressed length, the compressed form of the record is written to the file. As each block is
filled, leaving room for the Integrated Overflow (Cl% free space), the block is scheduled to be
written, and the highest key in each block is temporarily saved in either a data space, or in a
dynamically allocated work file. Additional DASD space for the IAM dataset is acquired as
necessary.

After all the data has been written to the file, the application program must explicitly Close the
dataset. When the Close is issued, IAM will then read the through the temporarily saved high key
structure, and format the index section of the file. When this process is successfully completed IAM
returns to the calling program, and the dataset is now ready for use. Because errors can occur
during this index build process, in particular insufficient DASD space to hold the index, it is important
to check for a successful completion of the Close. An error during Close will result in a return code
of 4, and an appropriate error code returned in the ACB.
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The file load process is essentially a sequential output process. To optimize the I/O process, IAM
uses a different buffering technique than the Real Time Tuning that is used on normal file access
and update. During open processing, IAM acquires a pool of buffers to be used, based on the
default or overridden value for CRBUFOPT. The buffer pool is split into two pieces. When the first
set of buffers have been filled with data, IAM then issues the 1/O for those buffers. Processing
continues with the application passing records, which are placed into the second set of buffers. 1AM
is effectively providing I/0O and processing overlap. When the second set of buffers is filled, IAM
issues the 1/0O request to write all of those buffers, and waits if necessary for the 1/0 on the prior
buffer set to complete. When that I/O completes, IAM continues accepting records into the first set
of buffers. For efficient physical I/O, IAM always writes out data in full track increments. The largest
number of buffers that will be used for a file load is specified by CRBUFOPT=MCYL. In that case,
IAM acquires enough storage for two cylinders worth of data, and will write out a complete cylinder
per physical I/0. The fastest file load is obtained by using CRBUFOPT=MCYL, which is the default
setting from the IAM Global Options. Remember to supply buffers for the input file as well.

A file full error during the load process is considered a fatal error by IAM. Because the index is
written at the end of the dataset, an out of space condition will prevent the index from being properly
written out to DASD. There will usually be messages indicating some type of Sx37 error condition.
To insure that IAM is able to properly clean up after such a failure, in particular to release the ENQ
that are issued, IAM will attempt to avoid an actual Sx37 abend under CICS. In that case, the
request will fail with a file full logical error. A file full error will also be raised if the area being used
for the temporary storage of the high keys is filled. This is considered a fatal error to the file load.
Either increase the storage available for the data space, by using the DATASPACE override, or if
not using the data space, increase the allocation values for the work file in the IAM Global Options
Table, with the WORKPRIMARY and WORKSECONDARY values.

Some applications use a technique for loading files that consists of loading a single record, followed
by a mass insert. In some instances this technique is obvious due to an IDCAMS REPRO of a
special record into the file. Other times it is hidden. In particular, this process occurs when a
COBOL program does an OPEN OUTPUT with ACCESS IS DYNAMIC or ACCESS IS RANDOM
specified. What COBOL does in this circumstance is load a record with a key of binary zeros and
then close the file. COBOL subsequently reopens the file and deletes the record. This effectively
places the file in a loaded but empty state.

While this situation is handled better by IAM Enhanced format files with variable overflow, than it
was handled with Compatible format files, the basic problem still exists in that the records that are
mass inserted into the file are contained within the overflow areas, Extended Overflow and
Extended PE. The storage required for the index to these overflow areas can be substantially more
than if the file had been fully loaded rather than single record loaded. If the single record load
process cannot be changed, then it is recommended that the dataset be reorganized after the mass
inserts are done. This will reduce overall virtual storage requirements, and provide for more
efficient processing.

In general, there are no required JCL changes from file loads that were using VSAM clusters. The
DD card for the IAM dataset should specify only the DSN= (Dataset name) and a DISP=0OLD
(disposition). A DISP=SHR is allowed as well, although DISP=0OLD is recommended because only
the program loading the dataset is allowed to have the dataset open while the load is in progress.
IAM will enforce this restriction using an ENQ mechanism with the major name of IAMENQ. The
AMP parameters may be specified, however there definitely must not be any DCB parameters. The
VOL=SER and UNIT parameters should not be specified either.

When the 1AM dataset is defined and loaded in the same IDCAMS step, the REPRO should use the
OUTDATASET (ODS) parameter, not the OUTFILE parameter to reference the IAM dataset. This
is because if the IAM dataset was defined to a different volume than the one it existed on when the
job step was started, then the DD card is no longer valid because it has the old volume(s) allocated
to it. This guideline has to particularly be followed by installations that are using DFSMS managed
datasets, or some other allocation products such as BMC’s MAINVIEW (formerly POOLDASD),
CA-ALLOCATE, or ACC/SRS.

The IAMINFO DD is optional, but highly recommended. A report will be produced to that DD when
the IAM file is closed, containing the dataset attributes and statistics about the load. The
IAMOVRID DD statement is only necessary when providing IAM overrides for this job step. The
IAM Overrides that are applicable to the file load are described below.
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OVERRIDES FOR There should only be an infrequent need to override the file load process. The main reasons for

DATASET LOAD using an override for the load process are to use the IAM feature of reorganizing the file without
decompressing the data, to alter the buffering for the file load, to increase the size of the data space
used to temporarily hold the index, or to specify certain attributes if the dataset had been defined
through JCL. The BACKUPCOMPRESSED, CRBUFOPT, and the DATASPACE keywords are only
applicable to the file load process, and when needed must be specified for the load.

The following list contains the CREATE Override keywords which are applicable to the file load
process. For the most part, the CREATE Override keywords have the same meaning and
implication when used during the file load, as they do during the file define. The underscored portion
of the keywords indicates their minimum abbreviation. The keywords applicable to the define
process are:

Keyword Brief Description

BACKUPCOMPRESSED Specifies that the input data is already in an IAM Data Compressed format. This can
only be specified on a file load step with data that was created with the IAM ACCESS
Override of BACKUPCOMPRESSED.

BLKSIZE=nn Specifies the block factor (1 - 15) or block size of the IAM dataset.

COMPATIBLE Specifies that IAM is to create a compatible format dataset. A compatible file format has
overflow areas that are formatted when the file is loaded, and are fixed in size until the
file is redefined or reorganized.

CRBUFOPT= Specifies the buffering option to be used for the file load.

CYL - Buffers for one cylinder's worth of blocks is acquired, approximately 1/2
cylinder is written per I/O.

MCYL - Buffers for two cylinder's worth of blocks is acquired, one cylinder is written per
I/0.

MTRK - Buffers for ten tracks are acquired, five are written per 1/O.
TRK - Buffers for two tracks are acquired, one track is written per 1/0.
Default value is MCYL

DATACOMPRESS= Indicates whether IAM is to data compress this dataset. Innovation recommends that
[YESINOIHW] data compression be used for datasets that exceed 5 cylinders of DASD space, which
is the default in the IAM Global Options Table. Hardware compression can also be
selected here, if not done so during the file definition.

DATASPACE= Specifies the size, in megabytes, of the Data Space to be used for the temporary
storage of the index to the IAM file that is being loaded. Valid values are from 0 to 2048.
A value of 0 results in the use of a dynamically allocated temporary dataset. The default
value is 256.

o

DNAME= Specifies which dataset the override is applied to. This will indicate the name of the DD
statement being opened for the file load. If this value is set to &ALLDD, then the
overrides are applicable to any IAM file that is not otherwise explicitly overridden.

DICTIONARY=  Specifies the four character suffix for the name of the user provided hardware
compression dictionary. The dictionary must be in load module format, with the first four
characters being ‘IAMD’. Review the section on Hardware Compression for information
on creating and naming the compression dictionary. The default is to use the IAM
provided dictionary.

O
=
Il

As an alternative to DDNAME-=, specifies the dataset name that the override data is to
be applied to. Either DSN= or DDNAME= must be specified.

-10-38 -



LOADING IAM DATASETS 10.30

10.30 CONTINUED. ..

ENHANCED

INTEGRATED=nn
MAXBUFNO=nnnn

MAXSECONDARY=nn

MINBUFNO=nnn

MULTIVOLUME=
[ PRIMARY | SECONDARY]

PSEUDORBA

RELEASE=[YESINO]

VAROVERFLOW=[YESINO]

Specifies that IAM is to create an Enhanced format IAM dataset. This type of dataset
uses a dynamic overflow area, which can acquire additional DASD extents during file

updates, as needed. This is the default value, unless otherwise specified or changed in
the IAM Global Options Table.

Specifies Cl% free space, especially useful for data compressed ESDS datasets.

Specifies the default maximum number of buffers to be used during file access for this
dataset.

Specifies a default value from 0 - 10 as a multiplication factor for the secondary space
quantity, when the dataset exceeds five extents on a volume. When overridden on the
load, this will be the value for extents taken only during the file load.

Specifies the default minimum number of buffers to be used during file access for this
dataset.

Specifies space quantity to request when IAM believes that the next extent will be
placed on the next candidate volume.

For ESDS files, indicates that the file can exceed 4 gigabytes of user data. 1AM
generates RBA values that are different than normal VSAM values. Can not be used
with SAP, or other software that depends on the normal VSAM values.

Indicates whether or not IAM is to release unused and unreserved DASD space
whenever the file is loaded. Default is to release space on the first load only, and only
when a secondary space value is specified. COMPAKTOR will also release unused
space for IAM enhanced format datasets until the file has expanded into the extended
overflow areas of the file.

For Enhanced format files, indicates that IAM can use true variable length records in the
Extended Overflow area. This will provide for more effective use of DASD space. The
default value is YES.

For ESDS files, indicate that IAM is to use an 8-byte RBA value. This is consistent with
the VSAM Extended Addressability support. Default is that IAM will use a 4-byte RBA.
The 8-byte RBA is a way for ESDS files to exceed 4 gigabytes of data, but application
programs must be able to handle the 8-byte RBA.
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EXAMPLES OF LOADING AN IAM DATASET

Below are a couple of examples using IDCAMS to load an IAM dataset. As stated above, |IAM
datasets can be loaded by any program that can load a VSAM cluster. For conversions from VSAM
clusters to IAM datasets, there rarely will be any need to change the JCL, except perhaps to add
an IAMINFO DD for SYSOUT to get the detailed report of the file load.

In the example below, an IAM dataset is loaded with IDCAMS. An IAMINFO DD statement has
been added to obtain the run time file load report from IAM. The OUTFILE parameter is used to
specify the output IAM file, which also corresponds to the ddname specified on the CREATE
Override statement provided. The override is used to specify the maximum buffering for the file
load, so that it will run as fast as possible. Also note the REUSE is specified on the REPRO
command, which will cause the dataset to always be reloaded, even if it already contains data.

//LOADFILE EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
/7 1TAMINFO DD SYSOUT=x
/7 INFILE DD DSN=my.seqfile,DISP=SHR
//TAMFILE DD DSN=my.iamfile,DISP=0LD
//1AMOVRID DD

CREATE DD=IAMFILE,CRBUFOPT=MCYL
/%
//7SYSIN DD =k

REPRO INFILECINFILE) OUTFILE(IAMFILE) REUSE
/%

Figure 23: Example of Loading an IAM Dataset (EX1030A)

In this example, the OUTDATASET (ODS) is used instead of OUTFILE on the IDCAMS REPRO.
This will cause IDCAMS to dynamically allocate the IAM dataset. Because the ddname is not
known in advance, the CREATE override specifies the dataset name (DSN=). In this example, the
sequential input dataset was previously created by copying an IAM compressed dataset with the
BACKUPCOMPRESSED override, so it must be reloaded with that same override specified on the
CREATE override. A large BUFNO value is specified on the DCB for the input file to provide for
faster processing, along with the CRBUFOPT override.

//LOADCOMP EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//1TAMINFO DD SYSOUT=x
//SEQFILE DD DSN=my.compresd.seqfile,DISP=SHR,DCB=BUFNO0=60
//1TAMOVRID DD =
CREATE DSN=my .iamfile, BACKUPCOMPRESSED,CRBUFOPT=MCYL
/%
//SYSIN DD
REPRO INFILE(SEQFILE) ODS(my.iamfile) REUSE
/%

Figure 24: Example of Loading an IAM dataset with compressed data (EX1030B)
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After the IAM dataset has been defined and subsequently loaded with data, the IAM dataset is
ready to be used for typical online and batch processing. Processing an IAM dataset instead of a
VSAM cluster will generally significantly reduce CPU times, physical I/O’s, and elapsed times for
most programs. The IAM VSAM interface was developed with the intent of eliminating, as much
as possible, the need to change any program, JCL, or CICS tables. On rare occasion, there may
be a need for a change, which can frequently be accomplished with an IAM override. |AM
supports almost all of the typical VSAM processing options, including specification of LSR pools,
user exits specified via the VSAM EXLST macro, asynchronous I/O, and so forth.

IAM does not support RBA or control interval access of KSDS types of files, and does not support
control interval updates for ESDS type files.

As part of the functioning of IAM’s VSAM Interface, IAM will screen all open requests for VSAM
ACB’s. If the ACB being opened is for an IAM dataset, IAM routes control to the appropriate IAM
module to perform the OPEN processing. If the open is not for an IAM dataset, the IAM routes
control to the IBM VSAM open processing modules, and does not further screen or interfere with
VSAM open or I/O processing.

One of IAM’s major features is that the index to the file is kept in virtual storage while the file is
open. This feature not only eliminates I/O for the index component, but also provides for savings
in CPU time. IAM can always get to any specifically requested record with no more than one 1/O.
Because the index is read into storage at open time, open processing for an IAM dataset may take
longer than a VSAM open. An IAM open also involves acquiring virtual storage required for
processing, acquiring buffers, and setting up the 1/0 control blocks, and loading the necessary IAM
load modules. IAM’s self-defining file structure eliminates the need for retrieving information
about the dataset from the system catalog, which eliminates that VSAM overhead.

Reading the index to the prime area and the prime extension is a straightforward process.
Building the overflow index involves more processing, because the overflow index itself is never
saved within the IAM dataset. The overflow index contains one entry for each record in overflow,
unlike the prime and prime extension index that contain the high key in each block. To build the
overflow index, IAM must read all of the used overflow blocks, determine the key of each overflow
record, and insert the key into the proper position in the overflow index. As more and more records
are put into overflow, this process will take longer to complete. Regular file reorganizations will
help to keep the open processing time at a minimum.

IAM Open processing also automatically performs an implicit verify operation. On files that have
been opened for update, IAM will update the extended index and end of file information if
necessary.

Once the file open process has completed, IAM is ready to handle the application I/O requests.

I/O to an IAM dataset is performed by using the standard VSAM application programming interface
(API). Standard VSAM protocol is used by IAM, including error reporting. 1AM does not abend
when a I/O request fails, the appropriate return codes and failure codes are provided, and the
appropriate error exit routine is also invoked if so specified by the calling program. As with VSAM,
it is the responsibility of the application program to determine the appropriate action for any
particular type of error. The various error codes set by IAM are documented in section 80.21 of
the IAM manual.

For KSDS types of files, IAM handles all requests except those that specify Relative Byte
Addressing (RBA) or Control Interval access. Such requests are failed with an error code of 104
(x’'68’) and a return code of 8. For ESDS files, IAM does not support Control Interval updates,
which will fail with an error code of 68 (x’'44’) and a return code of 8.
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IAM’s dynamic buffer management technique, Real Time Tuning, is automatically working in
response to the application 1/O requests. The IAM buffering technique dynamically adjusts
buffering and I/O techniques, along with adjusting the number of buffers, based on the types of
requests being issued by the application. 1AM takes the guesswork out of the tuning process. No
need to be concerned about whether or not to use LSR type of buffering, or how many buffers are
needed for optimum 1/O performance. 1AM will select the buffering technique and quantity, within
specified or defaulted limits, automatically. Buffering and 1/O techniques are adjusted dynamically
in response to the application requests.

Real Time Tuning works within a range for quantity of buffers, referred to as MINBUFNO and
MAXBUFNO. These ranges can be specified through the IAM Override facility, using the
MINBUFNO and MAXBUFNO keywords. Default values for MINBUFNO and MAXBUFNO are
determined from the IAM Gilobal Options Table. Using the default Global Option values will
eliminate the need for increasing the MAXBUFNO value for all but the most heavily accessed
datasets. The MAXBUFNO value can also be increased by the BUFND parameter specified in JCL
as a subparameter of the AMP parameter, or within the program in the ACB.

For more information on IAM’s Real Time Tuning capability, refer to section 02.20 of the IAM Manual.

IAM has a special feature that keeps the most frequently referenced randomly read records in
virtual storage. This facility provides substantial benefit to some applications, by eliminating
physical I/0 as records are repeatedly retrieved from the table. Applications that may potentially
benefit from this feature are those that have a high volume of GET RANDOM requests, combined
with a very low quantity of PUT UPDATE and ERASE requests. The update requests are
detrimental because they will force IAM to read the data block into storage, to perform the update.
The other request types will not benefit from nor hinder the use of the dynamic table.

This capability is easily used. Simply specify the table size, in kilobytes, using the IAM DYNCORE
override. Statistics on the DYNCORE usage are provided in the IAMINFO report.

IAM Enhanced Format files are dynamically expandable, through the use of secondary extents.
IAM files that are not DFSMS Extended Format can be extended up to a maximum of 16 extents
per volume, and a maximum of 255 extents across multiple volumes. |AM files that are DFSMS
Extended Format can be extended up to a maximum of 123 extents per volume, for up to 59
volumes. Extended Format datasets do not have an explicit total maximum number of extents
limitation. As records are added, or updated records increase in length, additional DASD space is
acquired and formatted as needed. This expansion area is called the IAM Extended Area. The
Extended area consists of Extended Overflow blocks and Extended PE blocks. The Extended PE
blocks are used to handle the addition of records with key values higher than the highest key value
in the dataset, while the Extended Overflow blocks will handle all of the other file expansion needs.

For 1AM files that are not DFSMS Extended Format, if they experience larger than anticipated
growth, IAM can dynamically increase the size of the secondary space being requested. Once a
dataset has five extents on any particular volume, IAM will increase the secondary space by the
MAXSECONDARY factor, providing that the value does not exceed the original primary space
requested, and that there is sufficient space on the volume for the desired quantity.

IAM has the optional capability to place the bulk of the index for IAM datasets in a data space. This
can result in a significant reduction in virtual storage requirements within the address spaces using
IAM datasets, and is especially helpful for large online systems. This feature defaults to being
active for CICS regions, which is controllable through the 1AM Global Options Table and 1AM
ACCESS Overrides.
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Once processing has been completed for the IAM dataset, the application program should explicitly
close the dataset. If the dataset is not explicitly closed, then task termination will close the dataset
when the task that opened the dataset completes. The basic functions of close processing are to:

* Freemain storage used to access the dataset.
* Delete the processing modules used for accessing the dataset.

* On files opened for update, close processing will write out any updated blocks to the dataset
that have not yet been written, and update the file statistics and control information.

* Close the internal DCB used by IAM to access the dataset.
If an IAMINFO DD is present, format and produce the IAMINFO report.

* Produce an SMF record of file activity, if so enabled by the IAM Global Options.
* Disconnect the ACB from the control blocks built, and from the system.

Once the dataset is closed, no further I/O activity can take place. The application program should
check the return code from the close to make sure that it was successful. A return code of 4
indicates that the close failed. It is rare that a close will fail, but it can happen. The main reason for
a close to fail is that there is insufficient storage for the close to process. This is indicated by an
error code of 136 (x’'88’), that is returned in the ACB error code field. If this error occurs, the
application should freemain some storage, or close other files, then reattempt to close the IAM file.

On IAM files opened for update, a file full error is not considered by IAM to be a fatal error. The
Sx37 abends will be masked out by IAM for Enhanced Format IAM datasets, and treated as a file
full logical error. The updated or inserted record will not be written out to the dataset. For updated
records, the non-updated version of the record will remain in the dataset. The error conditions will
be reported back to the calling program using standard VSAM logical error codes, and exits where
applicable. To prevent getting into a reoccurring Sx37 loop, IAM will not try to take any additional
extents for a file once such an error occurs, unless the dataset is closed and reopened.

File full errors can also occur when IAM is unable to obtain additional virtual storage for the
expanding index structure. This type of file full condition is accompanied by an IAMWO3 error
message.

In general, there are no JCL changes required to access IAM files in place of VSAM. The only
required JCL parameters on the DD card for an IAM file are the DSN and DISP. If the JCL was set
up to use Batch LSR for VSAM, that can be left in place for IAM, although IAM will not use any of
the VSAM LSR buffers. Likewise, any AMP parameters can also be left in place. The BUFNI value
will always be ignored by 1AM, because it does not need or use index buffers. The BUFND value
will be looked at and used as the value for MAXBUFNO, providing that there was no MAXBUFNO
override, and that the value exceeds the default value for MAXBUFNO. STRNO will be used to
establish the initial number of place holders, as done by VSAM. With IAM Enhanced format
datasets, IAM now has dynamic string acquisition so STRNO is not as critical as it was for
Compatible Format IAM datasets.

While optional, users are highly encouraged to add an IAMINFO DD statement allocated to
SYSOUT to job steps that are using IAM datasets. When this DD statement is present, a one-page
report will be produced each time an IAM dataset is closed, providing file characteristics and
statistics from the execution, including logical and physical I/O counts, and storage requirements.
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IAM datasets can be processed by multiple ACB’s opened within the same address space, either
with the same or different DD names. |AM will share the control block structure and the index
between the different ACB’s, as long as all of the ACB’s are opened under the same task.

The advantages of sharing the control block structure and index are that doing so significantly
reduces the storage required to process the dataset with the multiple ACB’s, plus it provides for
complete data integrity between the different ACB’s. If the sharing is not done, then each ACB is
completely independent, and will be subject to the standard Cross Region sharing considerations.
This means that unless a file is defined with Share Option 3 or 4, only one of the ACB’s can be
opened for update.

Another advantage of the sharing is that for CICS, or other long running jobs, there is provision for
24-hour operation, if IAM RLS is not being used. This is achieved by having one of the ACB’s
opened for read only access, and the other being opened for update. When the update ACB is
closed, all of the updated data buffers are written out, and the necessary control information in the
dataset is updated. The dataset can then be updated by other jobs. Then, when the update ACB
is reopened, all the buffers are invalidated to insure that only the current blocks from the dataset
are used, plus the overflow and PE indexes are rebuilt to reflect the current state of the file. This
will provide for online read only access to the file while it is being updated by batch processing.

Enhanced format IAM files may also be processed using IAM RLS to provide for data integrity with
concurrent update jobs executing under the same MVS image. It is expected that such processing
will be handled by automatic dataset selection criteria that an installation provides to IAM. The use
of IAM RLS is intended to be completely transparent to the jobs or CICS regions that may have files
eligible for IAM RLS processing. Customers can use the SHAREOPTION override to control RLS
processing, if the automatic selection includes the use of SHAREOPTION as part of the criteria.
The default is that files defined or accessed with share options of either (3,n), or (4,n) are
automatically eligible for IAM RLS processing. Alternatively, customers may use the RLS or NORLS
Override keywords to direct RLS processing. Full information on the use of IAM RLS (Record Level
Sharing) is in section 20 of this manual.

IAM can also provide a journal for file update activity to facilitate recovery with the IAMJREST
program. Journaling is activated based on either the JRNAD= override, or for DFSMS managed
datasets by the LOG parameter on a DEFINE CLUSTER. Journaling can be performed either as
a normal access function, or through IAM RLS. The normal access will have a separate journal for
each IAM dataset, whereas the journals under IAM RLS contained the combined records from all
datasets that are being journaled. Further information on journaling and recovery is in section 10.88
of the IAM manual for normal access, or in section 20 for IAM RLS access.
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OVERRIDES FOR IAM FILE PROCESSING

IAM has an override facility that provides easy access to many of the IAM special features. Some
of the more common reasons for using IAM Overrides include:

* Adjusting the range of buffers for IAM Real Time Tuning

e Enabling use of the IAM Dynamic Tabling feature

* Enabling use of IAM’s Index Space

* Enable or disable the IAM journaling

* Altering values for IAM’s Dynamic Region Adjustment

* Activating the BACKUPCOMPRESSED feature

» Altering IAM’s Dynamic Secondary Space adjustment feature values

Use of the IAM Override facility is easy. Just add an IAMOVRID DD card to the job steps that are
processing |IAM datasets, and provide the simple control card image input with the desired
parameters. The IAMOVRID DD is normally a DD * that is followed by the control cards within the
input job stream. The IAMOVRID could also be a sequential or partitioned dataset member that
contains the input control cards. The format of the override card for the ACCESS overrides are that
they begin with the word ACCESS, which can begin in column one or be preceded by blanks, is
followed by one or more blanks, then the override keywords with their values are specified,
separated by commas. The keywords and their values may not go beyond column 71.
Continuations, if needed, are indicated by leaving a comma after the last keyword on the preceding
card, which is followed by other card(s) with the additional keywords. Full details on the IAM
Overrides can be found in Section 30 of the IAM User’'s Manual. Shown below are the commonly
used IAM ACCESS Overrides that are applicable to IAM’s Enhanced Format Files.
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OVERRIDE
KEYWORDS

Keyword

BACKUPCOMPRESSED

DSN=

YNCORE=nnnn

INDEXSPACE=[YES I
NO]

JRNAD=

MAXBUFNO=nnnn

Brief Description

Indicates that IAM is not to decompress the data when passing the requested records
to the requester. The data will remain in an IAM data compressed format, which will not
be usable by application programs for purposes other than copying and reloading an
IAM data compressed dataset. This option can not be used with Syncsort.

Keyword that specifies the DD name(s) of the files to which the override values are to
be applied. The special value &ALLDD can be used to apply the overrides to all files
except those that are otherwise explicitly specified. Either DDNAME or DSN is required.

Specifies the name of the dataset to which the override values are to be applied. This
can be used for Enhanced Format files only. Either DDNAME or DSN is required.

Specifies the amount of virtual storage, in kilobytes, to be used for IAM’s Dynamic
Tabling facility. Maximum value is 16000.

Indicates whether or not IAM is to use a data space for the prime and overflow index
structures, rather than extended private.

For Enhanced format files, specifies the IAM journaling capabilities to be used. When

specified on the ACCESS override statement, if the value specified enables journaling,
the value will be combined with any specification from the CREATE override when the
file was defined or loaded.

For files not being processed by IAM RLS, users must pre-allocate and catalog a log
dataset to be used for the journaling, which is required to be the name of the IAM dataset
/ cluster, appended with the characters “.LOG”. 1AM journaling will not be active during
file loads, reorganizations, or during recovery from the journal.

For files being processed by IAM RLS, the users must specify the journal datasets to
the IAM RLS startup procedure if they want to use journaling, and had not specified to
do so when the dataset was defined or loaded.

The ACCESS override only changes the journaling value for the job step on which it is
specified. Valid values are:

BOTH - The IAM log dataset will contain both before and after images. This will
enable the user to perform either a forward recovery, or a backward
(backout) type of recovery.

BEFORE — The IAM log dataset will contain before images of updated records. This
option allows backward (backout) recoveries only. If AFTER images
were specified on a CREATE override, then AFTER images will still be
logged to the journal.

AFTER - The 1AM log dataset will contain after images of updated records. This
option allows forward recoveries only. If BEFORE images were specified
on a CREATE override they will still be logged to the journal.

NONE - The IAM journaling feature will not be used for this IAM dataset. This will
turn off any journaling for this job step, even if journaling had been
specified on a CREATE override.

Default value is NONE, unless otherwise specified when the file was defined or loaded.

Specifies the maximum number of buffers IAM will use for the specified file. Maximum
value allowed is 2048. (Note: maximum for compatible format files is 32.)
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MAXREGION=nnnn

MAXSECONDARY=nn

MINBUFNO=nnnn

NORLS

REREAD

RL

SHAREOPTION=n

Specifies the maximum value, in megabytes, which IAM Dynamic Region Adjustment
will allow the Extended Private region to be set to. Maximum value allowed is 2048.

This applies only to datasets that are not DFSMS extended format. Specifies the
multiplication factor to be used on the secondary quantity when a dataset exceeds 5
extents on a volume. Maximum value that can be specified is 10. Note that IAM will
never increase the secondary space to a value greater than the primary space.

Specifies the minimum number of buffers that IAM is to use for the specified dataset. If
specified, this will also be the number of buffers that |AM initially acquires during open.

A keyword that specifies that IAM is not to process this file under the IAM RLS address
space, even if the installation’s RLS selection criteria indicates that the file(s) are eligible
for RLS processing.

Indicates that IAM will always reread the overrides each time an IAM file is opened.
Normally, IAM will only read the overrides on the first open, and save all the values in
virtual storage for subsequent reference. Specifying this keyword allows the overrides
to be changed for long running online systems.

A keyword, that when specifies, indicates that the file(s) are to be processed by the IAM
RLS address space. If the IAM RLS address space is not active, the OPEN of the file
will fail.

Overrides the VSAM Cross Region Share Option to use for this execution. Provided as
the alternative to performing an ALTER on the file to change the Shareoptions.
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EXAMPLES OF ACCESSING AN IAM DATASET

A few JCL examples of processing an IAM dataset are shown below. Essentially, there are no JCL
changes to use an IAM dataset instead of a VSAM dataset, except when one desires to obtain the
IAMINFO report, or wants to provide some IAM Overrides.

This example demonstrates the simplicity of using IAM. The only change made to this job stream
when converting to VSAM was the optional addition of an IAMINFO DD card, to obtain the IAM run
time reports. Note that the VSAM AMP parameter has been specified for one of the IAM datasets.
The BUFNI specification is ignored by 1AM, however the BUFND value may be used, if it is higher
than the default for MAXBUFNO.

//PROCESS EXEC PGM=anypgm

//SYSPRINT DD SYSOUT=xk

//FILEA DD DSN=prod.iam.filea,DISP=SHR
//FILEB DD DSN=prod.iam.fileb,DISP=SHR
//FILEC DD DSN=prod.vsam.filec,DISP=SHR
//MASTER DD DSN=prod.iam.master.file,DISP=SHR,
// AMP=( "BUFNI=6", 'BUFND=60")
//1TAMINFO DD SYSOUT=xk

Figure 25: Example of Processing an IAM Dataset (EX1040A)

This example demonstrates how to use the IAM Override facility when processing multiple 1AM
datasets. Because the job is processing several datasets, some of them with large indexes, the
INDEXSPACE=YES override is being specified with DD=&ALLDD, so that the virtual storage for the
index will not come out of the job’s address space.

The TABLE file is a read only reference KSDS dataset that is used for data validation. The records
in this dataset tend to be on the small side, less than 100 bytes, and processing is random against
a subset of the records, which tend to be referenced many times. For this dataset, the IAM Dynamic
Table Facility is quite useful. An IAM Override is being used to enable IAM’s Dynamic Tabling
Facility, with a table size of 128K. The INDESSPACE override is also being specified for this
dataset, because it is being explicitly overridden and the value will not be picked up from the
DD=&ALLDD override card.

//MASTRUPD EXEC PGM=updpgm
//SYSPRINT DD SYSOUT=xk
//MASTER DD DISP=SHR,DSN=prod.master.iam.file
//SEQFILE DD DISP=0LD,DSN=prod.seqfile.iam.esds
//TABLE DD DISP=SHR,DSN=prod.table.iam.file
//FILEA DD DSN=prod.iam.filea,DISP=SHR
//FILEB DD DSN=prod.iam.fileb,DISP=SHR
//FILEC DD DSN=prod.iam.filec,DISP=SHR
//1TAMOVRID DD
ACCESS DD=TABLE,DYNCORE=128, INDEXSPACE=YES
ACCESS DD=&ALLDD, INDEXSPACE=YES
/%
// TAMINFO DD SYSOUT=xk

Figure 26: Example of Processing IAM Datasets with Overrides (EX1040B)
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For the great majority of datasets converted to IAM, there is no real need to perform any tuning.
This is because |IAM, with its Real Time Tuning capability, can generally provide an outstanding
level of performance, without the need for any manual intervention. The tuning guide is being
provided for those installations that want to make sure that they are getting the best possible
performance from IAM. It is also being written to address those few files that just seem to require
a bit of extra effort. The last reason is to provide an aid for installations that are having a resource
constraint, particularly with real or virtual storage.

What do we mean by performance? With an access method, such as IAM, performance is
retrieving and storing data faster while using less computing system resources. Nothing is free
however, and frequently there are tradeoffs involved, such as using more of one resource to use
less of another. These resources include the utilization of the processor, referred to as CPU time,
DASD space utilization, utilization of channels, control units, and physical devices to move the
data between processor storage and the device, and the use of both virtual and real storage. An
access method needs to use a portion of all of these resources to provide the service. Frequently
tuning involves adjusting resource use from a constrained resource to an unconstrained resource.

The longest portion of any I/O operation is the time it takes to transfer data from the storage device
into processor storage. It therefore follows that the fastest logical I/O is one where there is no
physical I/0. IAM’s goal is to satisfy as many logical I/O requests as possible without performing
any physical /0. 1AM generally utilizes virtual storage, and of course the underlying real storage,
to obtain the high performance. The two primary storage areas to accomplish that are the index
area and the buffers. 1AM retains the entire index, normally in an internally compressed format,
for the dataset in virtual storage while the dataset is open. This eliminates any need for physical
I/O to read the index. Any record can be retrieved with no more than 1 physical /0. With VSAM,
assuming the required control intervals are not within the buffer pool, a typical random read will
generally require at least 2 physical I/0O’s, one for the index and the other for the data. Depending
on the VSAM index structure, more 1/0’s may be required for the index component.

The other way IAM reduces physical I/O’s is through it's proven Real Time Tuning buffer
management algorithms. Using dynamic buffer management techniques, 1AM is able to reduce
physical I/O to a level that is quite difficult to achieve with VSAM, even with extensive manual
tuning. |IAM will dynamically adjust the number of buffers, the buffer management algorithms, and
physical I/0 techniques used to match the application programs current requirements. The result
with IAM is better performance, resulting in reduced elapsed times for batch jobs, reduced
response times for online transactions, and less time investment required on tuning to achieve
those goals.
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RECOMMENDED GLOBAL OPTION SETTINGS

The easiest way to minimize the need for manual tuning is to use a good base of default
parameters. With IAM, these parameters are provided through the IAM Global Options Table. The
default options will provide a high level of performance for the great majority of IAM datasets. Even
better performance may be easily achievable by making some changes to the default options. The
recommended values below will generally improve performance for many installations, providing
that they are not constrained with various resources, as identified with each recommendation.

IAM defaults to using data compression for any dataset that is defined as being 75 tracks (5
cylinders on a 3380 / 3390 device) or larger. This is one of the best IAM facilities and we strongly
recommend that data compression be left enabled. The benefits are reduced DASD space
requirements, reduced virtual storage requirements for indexing the dataset, and reductions in
physical I/O because there is effectively more data in each block. The cost is additional CPU time
to process the dataset. For many datasets, IAM CPU time with data compression is still lower than
VSAM without compression.

IAM Version 8.0 can also use the IBM hardware compression instruction, which on the zSeries
processors will have CPU times for IAM files that are similar to IAM software compression. For
some datasets, the hardware compression may achieve more space savings than with the 1AM
software compression, particularly if a customized data dictionary is built. If a dataset is quite large,
and heavily accessed, then consideration should be given to using hardware compression.

Unless CPU processing time is very constrained or your processing cost is based on CPU time and
EXCP counts are not, Data Compression should be left enabled.

In Version 8.0, IAM defaults to BUFSP=896000. IAM calculates the default MAXBUFNO from this
Global Options Value. This recommended value causes MAXBUFNO to go up to just over one
cylinders worth of buffers on both 3380 and 3390 types of devices. This will be of particular benefit
to batch jobs that read IAM datasets sequentially, in that they will be able to read in a full cylinder
worth of blocks per I/O, plus have some extra buffers to handle Extended Overflow blocks. This
may also provide benefits to other jobs that process the files randomly do to the larger MAXBUFNO
default value.

For CICS regions, there is the CICSBUFSP parameter, which defaults to 262144 (256K). This
value will be used by IAM to calculate MAXBUFNO when running under CICS. This Global Option
was added so that customers could give their batch work a larger quantity of buffers automatically,
while not giving as many to CICS due to the frequent virtual storage constraints that are
encountered under CICS.

The next recommendation is to leave CRBUFOPT=MCYL, to cause a file load to buffer up to one
cylinder worth of data, while physically writing a full cylinder of data. This is the optimal buffer setting
for file loads.

If your installation is using IAM ESDS types of datasets that are updated, then be sure to set
ESDSINTEGRATED=5 or higher. This will allow some room for record updates that require more
space after data compression without having to use the Extended Overflow area. The cost is more
DASD space usage to load the dataset initially, but if the dataset is updated, this will prevent the
use of DASD space, virtual storage, and 1/O for the Extended Overflow area.

The other change is to leave VAROVERFLOW=YES. This enables IAM’s variable overflow that will
result in more data records in each overflow block. This should reduce DASD space requirements
for the overflow area, plus may also help reduce physical I/O’s to the overflow area. The savings,
particularly for datasets defined with very large maximum record lengths can be substantial. The
disadvantage is that records that are repeatedly updated may have to be moved to a different
overflow block from time to time if the record length increases. If you are migrating from Version
6.3, then this option should not be set until you have 1AM Version 8.0 in production on all of the
systems using |AM.
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GENERAL CONSIDERATIONS FOR OPTIMUM PERFORMANCE

Most of the IAM datasets will achieve outstanding performance results, particularly with the
recommended Global Options settings. If you want to make sure that you are receiving the best
performance possible with all of your datasets, or are having some type of performance problem,
then consider the following general guidelines.

1.Make sure that you have a way to obtain IAMINFO reports. This can be done either by adding
an IAMINFO DD card to the JCL for job steps using IAM files or by collecting the IAM SMF
records, then post processing the data with the IAMINFO command of the IAMSMF utility
program. These reports contain critical information for detailed tuning. Become familiar with
the contents of these reports, as they provide a lot of useful information. By activating and
collecting the IAM SMF records, you can also utilize the IAMSMFVS reports for a more
concise report format that will make it easy to find those datasets that might require
additional attention.

2.Periodically review the IAMINFO reports. If more buffers would have helped reduce physical
I/O’s, the IAMINFO report will contain an IAM368 message indicating so. In fact, you can
request that IAMSMF print off only those IAMINFO reports where that message appears,
with the keyword ATTRIBUTE=MOREBUFFER. If this message is appearing for several
datasets, then perhaps the BUFSP Global Option should be increased to avoid the need for
several overrides.

3.Use data compression. This will help reduce physical I/O’s, reduce virtual storage for the prime
index, and reduce DASD space requirements.

4.Make sure that heavily updated files are regularly reorganized. This will help prevent virtual
storage problems, long open times, and high physical I/O activity.

5.For datasets with large maximum record sizes, be sure to activate the Variable Overflow
feature. This feature can result in significant savings of DASD space and /O by increasing
the number of records that are stored within each overflow block.

6.Avoid the specification of Share Options 3 or 4 for IAM datasets, unless you have activated
IAM RLS. 1AM does not support sharing files for update across multiple systems only within
a single system with IAM RLS active. Specification of those share options without IAM RLS
will force additional physical I/O’s that can be substantial.

7.Investigate increasing the block size for datasets with a large Prime Index structure,
particularly if the dataset has relatively large record sizes.
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IAM makes it easy to determine when more buffers could have reduced I/O by providing the IAM368
message in the IAMINFO report. Unless there is a concern about storage, there is no reason to be
concerned about being overly aggressive at setting MAXBUFNO. IAM’s Real Time Tuning will
carefully adjust the buffering for the dataset as processing needs vary. For programs that do all
sequential processing the maximum number of buffers used for the file will be the number of blocks
per cylinder plus a few additional buffers to handle Extended Overflow blocks. Usually providing
one or two tracks worth of buffers for overflow will be sufficient, unless a dataset has a very
extensive use of overflow. Using the default BUFSP Global Option setting will handle setting the
defaults to maximize the buffering for sequential processing, eliminating the need to increase
buffers for most batch jobs.

For programs that do all random 1/O, a mix of random and sequential I/O, or short strings of
sequential I/0 requests, then the MAXBUFNO value should be increased by a quantity that you feel
comfortable with. If you are not concerned about virtual storage usage or paging, then use a large
quantity. If however storage is of a concern, increase the value by 4 or 8, and see how that helps.
The methods of increasing MAXBUFNO for any particular file include:

* Providing an IAM ACCESS MAXBUFNO override for the job step and dataset.

* Specify the BUFND parameter, either within the ACB or as part of the AMP parameter on the
DD card for the dataset, e.g. AMP=(‘BUFND=nnn’). For CICS files not in a LSR pool, the
resource definition for the data buffers will result in changing the BUFND value in the ACB that
is used by CICS.

* To raise buffering for all jobs that use this dataset, provide an IAM CREATE MAXBUFNO
override when the dataset is defined, loaded, or reorganized. The specified MAXBUFNO
value will be applied whenever the dataset is accessed.

» Specify a value for BUFSPACE on the IDCAMS define control statement for the dataset.
The two circumstances where you might not want to increase buffers for the job are:

1.When the job is performing sequential processing against a dataset that is concurrently open
to online systems. This is because the batch job could end up dominating the file, resulting
in poor response times for users of the dataset on the online system. In fact, you will
probably want to reduce MAXBUFNO for such jobs.

2.When the job has a virtual storage constraint. Refer to the section on Storage Usage for
adjusting buffers with jobs that have storage constraints.

Otherwise, it is perfectly fine to increase the MAXBUFNO value.
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Excessively large Extended Overflow usage can result in a deterioration of performance that can
usually be avoided. These problems are avoided by the periodic reorganization of files when they
are using some large quantity of extended overflow. VSAM datasets also require reorganizations
due to performance deterioration and space usage. Because of that, many application job streams
that were converted to IAM from VSAM already have regularly scheduled file reorganizations, which
will generally be sufficient for IAM datasets. Depending on the dataset and application activity, the
reorganizations may be done daily, weekly, monthly, or even quarterly.

Some of the symptoms of an excessively large usage of extended overflow are:
* Long elapsed time to open the dataset.
» Excessive use of virtual storage or the IAM Index Space.
* High I/O rates when processing the dataset sequentially.
* Potential inability to open the dataset or other datasets due to virtual storage constraints.

It can be difficult to predict the level of extended overflow usage at which serious performance
deterioration will occur. For example, one file could have well over a million records in overflow,
and not be experiencing any noticeable performance difficulties, whereas another dataset may only
have a few hundred thousand records in overflow and be experiencing severe symptoms. The key
factors are the key length and the general placement of records in the overflow area. For example,
if a file has a key length of 4 with a million records in overflow, the storage used for that index is
going to be substantially less than if the file had a key length of 64. If the records in overflow are in
a generally ascending key sequence, or in clusters of ascending key sequence, then the I/0 impact
and processing time to open the dataset will most likely not be seriously impacted. A very random
pattern of records through out overflow can have a serious impact on sequential 1/0 performance,
and the processing time to open a dataset.

One of the cautions is for reorganizations that are done by application programs. Some application
programs reorganizations are done by a single record load followed by a mass insert. This is not
a valid reorganization from the access method point of view. The resulting dataset will frequently
be in a less than optimum status after the application reorganization. If such a technique is used,
the application reorganization should be followed by a file reorganization that is done by
FDRREORG or an IDCAMS REPRO.

The other thing to watch out for on these scheduled reorganizations is where within the batch job
stream they occur. For example, some applications reorganize a dataset after they are closed
online, and then execute a large batch update process. The batch update process can result in
heavy overflow use, so that when the dataset is subsequently opened for online processing, it is in
a less than optimum state. By simply scheduling the reorganization after the update processing,
the file will be in the best possible organizational state when it is opened for online processing.

Some guidelines for determining when an 1AM dataset should be reorganized include the following:
* When more than 5 to 10 percent of the records in the dataset are in extended overflow.

* When the size of the Extended Overflow Index exceeds some storage quantity, such as 16
megabytes.

* When the Overflow area exceeds a quantity of DASD space, such as 1,000 cylinders.
* When a single volume dataset is approaching sixteen extents.

* When the number of overflow records for a particular dataset approaches or exceeds a
predetermined number of records. 1AM can assist in monitoring this if the file is defined with
an Overflow (O=) override of that specified value.

For some of the above guidelines, IAM will issue an informational message, IAMW22, indicating
that reorganization is recommended along with the reason. The IAMINFO reports will also include
an IAM373 message indicating that reorganization is recommended. Several of these factors are
available as selection criteria on FDRREORG, which provides an automatic method for
reorganizing files only when needed. Other methods of automating file reorganizations include
using the reports generated from the IAM SMF records, by IAMSMF or IAMSMFVS. Full
information on IAM dataset reorganizations is provided in Section 10.81 of the IAM Manual.
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Datasets that have a prime index structure that exceed a few megabytes are considered to have a
large prime index. The amount of storage required for the Prime Index, and whether or not it is
compressed, is provided in both the IAMINFO reports and the IAMPRINT reports. Having a large
prime index structure will not necessarily cause any type of performance problem, however such
files may realize improved performance by reducing the prime index size. There are a number of
factors to consider. The potential advantages of reducing the prime index size include faster index
search time and reduced virtual storage requirements. The reduction in virtual storage may be
partially, or in some cases entirely, offset by an increase in buffer size when the block size is
increased. The costs are increased search time for records within each data block and increased
physical 1/O time.

The prime index size is based on the number of prime blocks, the key length, and the
compressibility of the key structure. From a tuning perspective, the one thing that you may have
some control over is the number of prime blocks. The first thing to make sure of is that the data
compression is enabled for the dataset. This can help reduce the number of prime blocks by fitting
more data within each prime data block. The next factor to check is for an excessively large Cl
freespace area. Make sure that such a large ClI freespace area is warranted based on insert or
record growth activity to avoid overflow growth. Reducing an excessively large Cl freespace will
result in fewer prime blocks. Increasing the block size for a dataset with a large Cl freespace area
may not be very beneficial. Next, if the file is at less than _ track blocking, increasing the block size
will reduce the prime index storage. Changing the block size requires some caution, unless the
dataset is quite predominately sequentially processed. Random processing, or short sequential
browses that are typical of online systems may incur increased response times when using a larger
block size, due to the increase in data transfer time. Plus they are also subject to increased CPU
time to search the data block for the required record.

So, when is it beneficial to increase the block size? There are two factors to consider. The first is
the average record size as the data is stored, and the second is the benefit of buffering. As record
sizes increase, there will be more benefit to increasing the block size providing that buffering is
reducing physical I1/0. The average stored record size is provided on the IAMINFO report for the
file load. If that is not readily available, then the approximate value can be calculated with data from
an IAMINFO or IAMPRINT report as follows:

Blocksize * ((100 - CI Freespace) / 100)

(Total Records - Inserted Records + Deleted Records) / (Number IAM Data Blocks -2)

Figure 27: Calculation for Approximate Average Record Length

The benefit of buffering can be easily determined from data in the IAMINFO report by dividing the
Disk Blocks Read by Requests Processed. This presumes of course that an adequate number of
buffers are being provided. As this percentage of requests requiring I/O gets smaller, the benefit
of buffering is increasing. The larger the benefit of buffering, the more likely it is to achieve benefit
by increasing the block size. There may not be much benefit, from the physical I/O perspective if
more than 50% of the logical requests require 1/0. The I/O benefit is likely to be larger as the
percentage drops to 25%, 10%, or even lower.
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As a general rule, if the average record size is 1K or more (1024 bytes), and there is some beneficial
buffering, there should be no hesitancy about increasing the block size. The block size, or blocking
factor, can be changed by either using the CREATE IAM Override B= during the file define, load,
or reorganization to specify a block factor. The alternative is to increase the ClI size on the Define
statements. For example, specifying a B=2 override will force half-track blocking. A blocking factor
of 1 is not recommended on most current DASD devices because there will be a considerable
amount of DASD space wasted due to the limitation of the IAM dataset block size of 32K.

//1AMOVRID DD
CREATE DD=&ALLDD,B=2
/%

Figure 28: Example of IAM Override to set 1/2 Track Blocking

For datasets with smaller average record sizes, increasing the block size can be considered and
will be beneficial with larger prime index structures as long as there has been beneficial buffering.
There probably is not much benefit to increase the block size for files with average record sizes of
less than 500 bytes, unless the 1/O activity is predominately sequential, or there is a severe virtual
storage constraint, which is discussed in Section 10.51.

This section will discuss some of the common causes of higher than expected physical 1/O’s,
commonly referred to as EXCP count. The IAMINFO report is a necessity to understand such a
problem. The key statistical fields from the IAMINFO report that are used include the following:

* DISK BLOCKS READ: The number of physical I/O’s (EXCP’s) that were issued to read data
from the IAM dataset.

* DISK BLOCKS WRITTEN: The number of physical I/O’s (EXCP’s) that were issued to write
data to the IAM dataset.

* SEQ CHAINED BLOCKS READ: The number of additional data blocks read in as part of a
sequential /0. This number plus the DISK BLOCKS READ is the total number of blocks read
into storage.

e SEQ CHAINED BLOCKS WRITTEN: The number of additional data blocks written out as part
of a sequential I/0. This number plus the DISK BLOCKS WRITTEN is the total number of
blocks written out to DASD.

The total EXCP count for the IAM dataset can be easily calculated by adding the DISK BLOCKS
READ and DISK BLOCKS WRITTEN values. It is quite useful to have the two separate values, as
they will help in our search for what is going on with the dataset. Some of the circumstances and
potential actions are described below.

If the value for Disk Blocks Written is very high, then most likely what is happening is IAM is not
deferring the writes for random updates. This situation occurs when the dataset is defined with
Share Option 3 or when a Share Option 1 or 2 dataset is processed asynchronously, as is done by
CICS. For online systems, this generally is a desired action so no change is recommended. For
datasets defined with Share Option 3, they can be redefined with Share Option 2 because of the
very high risk associated with sharing an IAM dataset for update.

If both the Disk Blocks Written and Disk Blocks Read are very high, such that they equal or exceed
the total requests, the most likely cause is that the file is defined with Share Option 4, unless IAM
RLS is active for this dataset. Setting Share Option 4 forces IAM to use only 1 buffer, and IAM will
always reread a data block whenever it is requested, even if it is already in the buffer. Plus, IAM
will always immediately write out any updated data block, including sequentially updated data
blocks. The dataset should be redefined with a Share Option of 2, because sharing an IAM dataset
for update is most likely going to result in a corrupted dataset, and lost data.
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If both Disk Blocks Read and Seq Chained Blocks Read are exceedingly high, the problem is most
likely that IAM is rereading empty prime or PE blocks. This can result due to an application having
mass deleted a large group of records that occupied contiguous blocks, followed by attempts to
retrieve records using a key greater or equal type of search. Depending on the Share Options and
how the dataset was opened, IAM is able to avoid this type of processing. The affected dataset
should be reorganized to resolve the problem. Try using the REREADEMPTY=NO IAM ACCESS
override which may prevent the high I/O rate.

If Disk Blocks Read is quite high for a basic sequential I/O type of job, then the most likely cause is
that there are a lot of records in key sequence that are scattered through many different Extended
Overflow blocks. Such a situation is also likely to be coupled with a long time to OPEN the dataset,
due to the Extended Overflow index build process. The solution to this problem is to reorganize the
dataset.

For datasets that have an unusually high I/O activity and are not on a device with PAV (Parallel
Access Volume), it may be quite beneficial to spread the dataset across multiple volumes. By so
doing with Enhanced Format IAM datasets, there can be concurrent physical I/O scheduled to each
DASD volume, which may result in significantly improved online response times. With a little bit of
planning, this is easy to accomplish by setting up proper space allocation parameters. 1AM does
not support key ranges, so a dataset cannot be spread across volumes in that manner. Two
different techniques for accomplishing this will be shown. For both examples, it has been
determined that the dataset requires approximately 2,000 cylinders of space, excluding overflow
requirements. The bulk of the dataset will be split across 4 DASD volumes, however a fifth volume
will be used to handle any potential growth into the IAM Extended areas.

The first example can be used for installations that have DFSMS active on their system. Note that
the dataset does not have to be SMS managed for this technique to work, just have to have DFSMS
active. If the dataset is going to be on SMS managed volumes, then the dataset must be defined
with Guaranteed Space. If the dataset is being allocated to non-SMS managed volumes, then IAM
allocates the dataset as if it were being defined with Guaranteed Space under DFSMS. That is,
IAM will allocate the primary space quantity on each volume when the dataset is defined. For this
technique to work, the secondary space quantity must be 0, which will prevent the usage of
secondary extents. File expansion is accommodated by utilization of the space on the fifth volume.

V. EXEC PGM=IDCAMS
T DD SYSOUT=k

MYVOL1 MYVOL2 MYVOL
RECORDSIZE (10
KEYS(24 8) FREESPACE (5 2
SHAREOPTIONS (2 3) REUSE
LISTCAT ENT(MY.IAM.KSD) ALL
/%

3 MYvOL4 MYVOLS5)
0 1000)

0)
)

Figure 29: Example of Spreading IAM Dataset across Multiple Volumes
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In the next example, a different technique is used in that the dataset will be allowed to take
secondary extents. This is effective for files that are not DFSMS Extended Format files. To achieve
the desired split of 500 cylinders across 4 volumes, a primary of 200 cylinders is being requested,
with a secondary of 20 cylinders. The secondary results in a total of 300 cylinders, being 15 extents
times 20 cylinders. The IAM overrides of MAXSECONDARY=1 is specified to prevent IAM from
increasing the secondary allocation, and an override of MULTIVOLUME=PRIMARY is specified to
cause |IAM to allocate the primary on the next volume for the first extent.

//DEFMULTV EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//1TAMOVRID DD =

CREATE DD=&ALLDD,MAXSECONDARY=1 ,MULTIVOLUME=PRIMARY
/%
//SYSIN DD x*
DEFINE CLUSTER
(NAME (MY . IAM.KSD)
OWNER (S 1AM) -
VOLUMES (MYVOL1 MYVOL2 MYVOL3 MYVOL4 MYVOLS5)
CYL(200 20) RECORDSIZE(100 1000)
KEYS(24 8) FREESPACE (5 20)

SHAREOPTIONS (2 3)
LISTCAT ENT(MY.IAM.KSD)
/%

REUSE )
ALL

Figure 30: Example of Spreading IAM Dataset Across Volumes
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One of the frequent questions is how much storage does IAM use, and what can be done to reduce
the virtual storage requirements. |IAM does require virtual storage to provide the services requested
by application programs. |AM uses virtual storage to reduce I/O and the CPU time required to
process an indexed dataset. One of the features of IAM is that it keeps the index to the file in virtual
storage. There are no index buffers, or index I/O after the file has been opened. Data buffers are
the other major component of virtual storage usage. These large storage areas are always
requested from the 31-bit addressable area of memory (above the line). This use of storage seldom
is a problem for batch jobs. However, large online regions that have hundreds of files open at any
point in time may run into virtual storage constraints. This section will attempt to explain IAM’s
storage usage, and what potential there is to reduce the virtual storage requirements.

To help minimize the need for virtual and real storage tuning, IAM has several special features to
aid in the dynamic management of virtual storage for jobs using Enhanced Format IAM datasets.
IAM can put the index for an open IAM dataset into a data space, which is referred to as an Index
Space. This feature alleviates virtual storage contention by moving a lot of IAM storage into it's own
data space. IAM can also dynamically increase the above the line storage region based on values
from the 1AM Global Options Table. This provides for a quick way to dynamically adjust to
unexpected storage requirements without having to change the IEFUSI exit or the job’s REGION
parameter. When acquiring a non-critical area of storage, such as acquiring an additional buffer, if
the storage was acquired below the 16-megabyte line, IAM will release that storage. This way, once
the above the line region is filled, IAM will not unnecessarily use below the line storage, which could
quickly disappear. IAM also monitors buffer usage, as a part of the Real Time Tuning, and will
release infrequently referenced buffers.

The actual amount of storage used to process each file, excluding load modules is provided on the
IAMINFO report. This includes the amount of the total storage required and the amount of that
storage which was above the line. For the Enhanced format files, IAM will always allocate virtual
storage in multiples of 4K size areas, and manage the allocation of that storage. This is done to
help prevent storage fragmentation and to improve reliability by reducing the chances of storage
corruption that can easily occur when multiple software products are sharing the same page of
virtual storage.

To best explain the concern about storage fragmentation, an example may be helpful. In this
example, we will assume that the IAM file has _ track block size on a 3390, which is 13682.
Whenever MVS allocates storage for a request that is for an area size that requires multiple pages,
virtual storage is always acquired by assigning a new set of contiguous available pages. If IAM
were to issue the getmain for the exact block size, MVS will always acquire 4 pages, or 16K bytes
on a page boundary. The unallocated portion of that storage will be available for other smaller
storage requests. In our scenario, during open IAM typically will acquire four buffers of 13682,
resulting in MVS using 64K of virtual storage, with fragments of a little over 2K free scattered in that
64K area. Now, it is quite likely that another program or perhaps IAM for another file if IAM did not
round the size requested, will use portions of those free areas. When one or more of those buffers
are released, MVS will release only 3 full pages, and the fourth page will remain allocated to the
subpool. So, when the file is closed that results in freemaining the buffer storage, the result will be
four 12K areas of free storage, with storage allocated to the subpool being interspersed. When the
file is reopened and the buffers are reacquired, MVS will look for 4 contiguous pages for each buffer.
The previous storage area that was used for the buffers cannot be used because of the 4K areas
still allocated to the subpool; hence new 16K areas are allocated for each buffer. This can and has
resulted in the effective loss of most of the original 64K used for the buffers. For an online system,
where files can be opened and closed multiple times, this fragmentation will eventually result in
running out of usable virtual storage. To help prevent this occurrence, IAM will always issue the
getmain for each buffer rounded up to a 4K boundary. While some of that virtual storage will not
be used, when IAM releases the buffers, the entire area will be available for reacquisition of the
buffer. So, instead of using 128K of virtual storage after one closing and reopening the dataset, only
64K will be used.
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The minimum storage requirement per open Enhanced format file is 20K, which is divided into five
separate areas, not including the index, buffers, and load module storage. The typical average for
most moderately sized datasets is probably in the range of 28K to 32K. Amongst the variables that
can cause an increase in the base storage requirements are:

* Need for a Data Compression work area, size is calculated as follows:
(Maximum Record Length * 2) + 1024.

* Need for an Index Compression work area, size is calculated as follows:
(4 * Key Length) + 1024

* The maximum number of buffers (MAXBUFNO)

e The number of VSAM Strings requested (STRNO), the size of each PLH is calculated:
(Key Length * 2) + 552

* Maximum Record Length and Key Length
* Number of prime blocks with records in Extended Overflow

IAM limits usage of 24-bit addressable memory (below the line) as much as possible. |IAM generally
requires only 4K of storage below the line to handle the 1/0O control blocks and channel programs.
This amount may be larger if more I0B’s are needed, or if the file has a very large number of
extents. Note that the initial number of IOB’s obtained is based on the STRNO value provided.

IAM requires approximately 4K of virtual storage to hold the simulated VSAM control block
structure, which may reside either above or below the line, depending on what was specified in the
ACB. The base VSAM control block area is 2352 bytes for a KSDS type of file, or 752 bytes for an
ESDS plus the storage required for each string, or place holder. This area can also exceed 4K, if
a larger value is specified for STRNO, which indicates the number of place holders. The place
holder size is also impacted by the key length, as described above. For CICS, the VSAM control
block area is above the line in 31-bit addressable storage.

IAM keeps all the rest of the required control information, buffers, and index above the line. The
base IAM control block area requires 4K. IAM has a buffer table that will fit within an additional 4K
as long as the MAXBUFNO value does not exceed 128. There is the prime block to overflow table,
which has a minimum size of 4K, and may be larger depending on the file size. There are some
work areas for data compression, index decompression, and the high level extended index which
depending on their size requirements may fit within the other IAM storage areas.

The buffer storage is broken down into single block areas, the size of each is the block size rounded
up to a 4K value. A buffer for a typical _ track blocked IAM dataset on a 3390 type of device requires
16K. The maximum buffer storage used is easily calculated by taking the buffer size value, and
multiplying it by the maximum number of buffers used from an IAMINFO report. Whenever I1AM is
acquiring a buffer, if the storage assigned is below the 16-megabyte line, IAM will release the
storage.

Three are three different index areas for an IAM dataset. The first is the prime index, which is
created when the file was loaded. The second is the index for the Extended PE area, and the third
is for the Extended Overflow area. Both the second and third index areas are dynamic, and will
change as the file is updated. The Extended PE index is saved within the dataset, but the Extended
Overflow index is always dynamically built during open processing.
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The prime area index is fixed in size at completion of the file load or reorganization, and will never
be updated. This index is based on the high key in each prime block. IAM provides the capability
to compress the prime index in a proprietary format that can greatly reduce the amount of storage
required for the index. Index compression is an automatic feature that will be used whenever the
prime index exceeds 8000 bytes, and the attributes of the key fit within the compression criteria.
The amount of storage required for the prime index is provided in the IAMINFO report and on the
LISTCAT IAMPRINT report. Take the indicated value from one of those reports, and round it up to
4K to determine the amount of storage that will be used for the prime index.

The storage for the prime index will come out of either the extended private area of the job opening
the dataset, or optionally in a data space created by IAM just for the particular job step, which is
called an Index Space. The Index Space can be activated either through the IAM override facility,
or set in the IAM Global Options Table. By default, the prime index will reside in an Index Space
for files that are opened under CICS.

The next index storage area is for the Extended PE blocks. This index, like the Prime Index, is
based on utilizing the high key within each data block. The size of each entry is the key length plus
four bytes, with an entry for each Extended PE block. Due to the internal structure of the Extended
PE index, which is organized based on an internal grouping of the extended index blocks, the total
storage used for the Extended PE is difficult to predict. Files with large quantities of Extended PE
blocks, which are clustered together may not necessarily use any more storage than a file with a
few Extended PE blocks that are sporadically space throughout the Extended area of the file. While
this index is not compressed, it is still a relatively efficient format especially because only a very few
files actually have need for this index. The Extended PE index will also use the Index Space, if one
is available.

The last segment of the index storage is for the Extended Overflow blocks. This is a record based
index structure, consisting of an entry for each record in overflow. This index is subset into smaller
groups, where each grouping consists of the overflow records from a particular prime block. An
overflow index search is only done once it has been determined that the prime (or Extended PE)
block that should contain the record has associated overflow records. This type of structure is
expected to reduce the number of overflow index searches, reduce the number of entries any single
search has to scan, and reduce the IAM CPU time for many functions related with overflow.

Estimating the actual storage requirements for the overflow index is difficult. The entries within
each subset have compressed key format, but each subset also has header information. Each
subset may have some empty entries. As a rough estimate, add four to the key length, and multiply
that by the number of records in overflow. The result is the size of the overflow index prior to
compressing, which may reduce the storage requirement, although the headers for the subsets will
increase the storage requirement.

The Overflow index will reside in the Index Space when available, otherwise by default it will reside
in Extended Private area of virtual storage.
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As discussed above, IAM can place the Prime Index, the Extended PE Index, and the Extended
Overflow Index in a data space. By relocating these potentially large index areas into a data space,
there is more virtual storage available within the job step region. This is expected to be of benefit
to large online regions, which may have several large 1AM files open. This data space is
dynamically created by IAM when the first file is opened that will be using the Index Space, and is
retained until the job step terminates. For any job step, there will be only one IAM Index Space,
with all open IAM files using the same Index Space.

By default, IAM will only use an Index Space when running under CICS. This can be changed by
either changing the IAM Global Options, or on a job step and file by file basis with the IAM ACCESS
Override INDEXSPACE. The reasoning behind the default is that using the Index Space does
cause a small increase in the CPU time for IAM processing. However, the Index Space is really of
benefit to large CICS regions, which may have a very large number of open IAM datasets, requiring
lots of virtual storage. So, to avoid the potential increase in CPU time when there may be no benefit
of using the Index Space, we have chosen to set the default to use the Index Space for CICS.
Customers that have many large 1AM files may find it advantageous to change the Global Option
to allow Index Space usage for batch jobs as well.

The size of the data space requested for the Index Space is taken from the 1AM Global Options
Table, using the value specified for DATASPACE. Note that this is the same value that is used for
the data space obtained for a file load. The Index Space is created to be extendable, with the
maximum size set to four times the DATASPACE value. The default value for the data space size
is 2566 megabytes. The IAMINFO report has been enhanced to include information on the data
space usage. This includes the data space storage required for the particular dataset, in addition
to the total data space usage for the job. By monitoring these values, you can determine if the
default data space size has to be increased.

Now that we have an understanding as to how IAM uses storage, we can look at some of the
different ways to reduce storage use. Certainly the easiest thing to do is to reduce the number of
IAM buffers. For the best results, resist that temptation, and do the homework. With IAM’s Real
Time Tuning capabilities, IAM generally does an excellent job at buffer management, dynamically
adjusting the number of buffers being used, to minimize delay and optimize resource usage.
Frequently, the problem is more with the amount of storage used for the various index pieces, rather
than with the number of buffers.

The first step is to make sure that you have adequate data on which to base your decisions. The
IAMINFO reports from several days should provide the necessary information. Other data may be
necessary to determine the whole virtual storage picture for the job or CICS region. The second key
factor is why do you need to reduce the virtual storage being used. Some of the typical reasons
are being unable to open IAM files due to insufficient storage, insufficient virtual storage left for
application or system use, or to reduce the amount of paging being done.

Using the Index Space feature of IAM will significantly help reduce virtual storage contention within
a CICS or batch region, and should resolve most of the typical storage problems encountered. One
of the things that might easily be missed when converting VSAM files to IAM is reducing the number
of buffers for the VSAM LSR buffer pools. As a usability feature, Enhanced format IAM datasets
can be opened while still residing in a VSAM LSR buffer pool, however IAM does not use any of the
buffers in the LSR pool. The number of buffers in the LSR buffer pool should be reduced by the
number that are typically used for the converted files. Failure to do this could also cause a problem
with paging, if the LSR buffer pool(s) are shared with other files that have not been converted to
IAM. If the size of the pool remains unchanged, now more buffers are available to the other files,
which may be significantly more than needed to meet response time requirements, resulting in
increased real storage and virtual storage contention.

The two areas in which it may be possible to reduce the storage requirements for IAM files are
buffers and index. With IAM’s Real Time Tuning that includes dynamic buffer adjustment, reducing
buffers will generally have an adverse impact on overall performance for the dataset, and buffers
frequently are not the major area of storage problems. In most situations, it is the index areas that
utilize the bulk of the virtual storage. So, we will start by looking at some things that might be able
to be done to reduce the storage requirements for the index.
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The Prime Index and the Extended PE index are based on the high key in the each block. These
index structures can be reduced in size by reducing the number of blocks in the prime and Extended
PE area of the file. The best way to accomplish that goal is to use IAM Data Compression on the
file. This reduces the number of blocks by providing the ability to store more data records within
each individual block, assuming that data compression is effective for the data within this file. This
may also provide the additional benefit of reducing physical /0 (EXCP’s) to the dataset, because
there is more data within a block. If you are already using IAM data compression, you may want to
consider trying the hardware compression, as that may achieve greater compression than 1AM
software compression.

Another alternative for reducing the number of prime blocks is to increase the block size. Thisis a
beneficial approach for very large files with large record lengths. For example, if a file is using the
typical _ track block size, the prime index storage can be cut approximately in half by using _ track
blocking. Care must be taken when considering this alternative. The general rule of thumb is to
only consider files that have at least an average record length of 500, and that require at least
1024K of storage for the prime index. There are several reasons to proceed down this path with
some caution. First, for jobs or online systems that do a lot of random processing, increasing the
block size but keeping the same number of buffers will double the virtual storage requirements for
the buffers. The same number of buffers may be required to achieve the desired I/O performance.
Also, the actual physical I/O performance will be affected due to the longer data transfer time of the
larger blocks of data. The third potential problem is also for random types of requests, where
searching each data block for the desired record will use more CPU time than with the smaller block
sizes. These factors have to be considered, along with the benefits of reducing the virtual storage
for the index.

For example, if you have a file that is using eight megabytes of storage for the prime index, with a
record size for many records being in the 1,000 byte range, there should be no hesitation to use
track blocking on that file. However, if a file has 512K storage requwement for the prime index, and
an average record length of 50, then increasing the block size could be quite detrimental to
performance, particularly if there is a large volume of random 1/O activity for that file.

Because the Extended Overflow Index is a record based index structure, the only way to reduce the
size of the index is to have fewer records in it. This is normally accomplished by performing file
reorganizations. While there may be a need for more frequent reorganizations, the timing of the
reorganizations can also play a role. For example, it is not uncommon for installations after closing
a file for online usage, to perform a file reorganization that is followed by batch job that does mass
updates. After the mass update, which may have added a lot of records into overflow, the file is
then reopened for online processing with a large overflow index. By changing the scenario to
perform the reorganization after the mass update, the result will be that the file can be opened
online without that massive overflow index structure.

One thing to watch out for are file reorganizations that are done by application programs. Some
times such reorganizations do not result in a reorganized file from the file structure point of view.
This is because they may do a single record load, followed by a mass insert. Such file
reorganizations result in the file consisting entirely of Extended PE and Extended Overflow records.
Some COBOL programs may be inadvertently doing this when they open a file for OUTPUT with
ACCESS IS DYNAMIC or ACCESS IS RANDOM. If your application performs this type of file
initialization, then it is highly recommended that you reorganize the file with FDRREORG or an
IDCAMS REPRO after it has been loaded through such a mechanism, to reduce virtual storage
requirements for the index structure.

If regularly scheduled reorganizations are not part of the production job streams, then the
FDRREORG product offered from Innovation can be used to automate the file reorganization when
needed, using various criteria. Other automation ideas would be to write programs to read the IAM
SMF records, or to read the output of the IAMSMF or IAMSMFVS programs.

The other way to reduce the Extended Overflow Index is to prevent records from going into the
Extended Overflow area to begin with. This can be a difficult task to accomplish. In some cases,
it can however be as easy as increasing the Cl freespace, which can particularly be successful if
the insert records are distributed across the entire key range of the file. This may require some
experimentation to determine what free space values will provide the file with the most benefit.
Another way to reduce records in overflow is to preload the file with dummy records with key values
similar to expected inserts, then delete the dummy records leaving empty space for file growth.
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In general, unless there is a problem with real storage contention, the IAM buffering requires no
adjustment, except perhaps to increase MAXBUFNO for heavily accessed files. Some symptoms
of real storage contention include:

* Increasing transaction response times even though 1/0 and CPU times have decreased
* Increased working set size for online system

* Increased demand paging

* Increased paging and / or swapping on host system

* Overall deterioration of system through put

When there is a real storage constraint, it may be necessary to impose tighter restrictions on 1AM
buffering. The intent of this section is to provide some guidelines for reducing IAM buffers when
there is a storage constraint in online systems. This same technique can be used to reduce buffers
for a virtual storage constraint, although reducing buffers should only be done in that circumstance
as a last resort. It would be preferable to increase the region for the affected jobs rather than
reducing buffering, as long as the system has none of the symptoms of a real storage problem cited
above.

The general approach is to select general criteria of MINBUFNO and MAXBUFNO for most files,
and then provide some specific higher values for the heaviest accessed files. Before adjusting the
buffering, the storage analysis described above should be done, and make whatever adjustments
are possible to reduce index sizes. Then after making the reductions in index storage requirements,
obtain a new set of IAMINFO reports to consider buffer adjustments.

The first step in this approach is to sort the IAMINFO reports, in descending order of requests
processed. Normally, files can be placed into three categories of heavily accessed, moderately
accessed, and lightly accessed. From the information available on the IAMINFO reports, the value
of the buffers needs to be determined. To aid in that understanding, an explanation of some of the
fields in the IAMINFO reports may help.

* DISK BLOCKS READ: This figure represents the number of read EXCP's that were issued. If
sequential chaining has occurred, there may have been multiple blocks read per each EXCP,
although this is rare in an online environment.

* DISK BLOCKS WRITTEN: This figure represents the number of write EXCP's that were
issued. For an online environment, and for batch jobs with SHAREOPTIONS of 3 or 4, IAM
always immediately writes out any randomly updated block.

* DYNAMIC BUFFER RETRIEVALS: This figure represents the number of read 1/O's that were
avoided due to IAM using more than one buffer. This is the raw number representing the 1/0
savings of having multiple buffers.

In determining the value of buffers, the critical question is whether or not the 1/0 savings is worth
the additional storage requirements. To help determine that, there are two key indicators that are
useful. These key indicators are approximations, and certainly do not reveal the entire picture of
what is occurring. The underlying assumptions that the file activity for these files is proportional to
overall online activity may be entirely false. However, for this level of tuning they should be
sufficient for the vast majority of applications. It is important to have some understanding of
application activity, because it does have a bearing on tuning decisions. Certain files may have the
bulk of their activity occur during start up, or at end of day when storage resources are not
constrained. Tuning buffers for those types of files will have almost no impact on the bulk of the
daily load. File activity profiles over a several hour period are not revealed by the IAMINFO reports.
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The first key indicator is what percentage of the READ 1/O's is actually being saved. That is
calculated by the following formula:

DYNAMIC BUFFER RETRIEVALS

(DISK BLOCKS READ + DYNAMIC BUFFER RETRIEVALS)

CALCULATING
BUFFER
RETRIEVALS
PER MINUTE

BUFFER
ANALYSIS
EXAMPLE

Figure 31: Calculating Percentage I/O Saved

The higher this value is, the more effective use of buffers is being made. Low values indicate less
effective use of storage in a constrained environment. The implications of low values are that a lot
of storage is being used to hold highly transient data, which has a low probability of being reused.
Certainly physical I/0's are being saved, which is a key objective of IAM, however the price may be
too high.

The second key indicator, although it is admittedly a gross approximation, is the number of I/O's per
minute that have been saved. The intent is to determine approximately whether the data in the
buffers are being reused before the page(s) containing the buffers are paged out, and also to
include the 1/O activity rate in buffer considerations. To calculate this figure, use an approximation
of the length of time that most activity occurs. For example, if the online system is up for twelve to
sixteen hours, typically the bulk of the activity occurs during a seven or eight hour period. So, for
this level of tuning, look at the 1/O counts as if they occurred during an eight-hour period instead of
the total length of time that the online system was active. Take the Dynamic Buffer Retrievals and
divide it by the primary active period in minutes, resulting in buffer retrievals per minute.

A lot of judgment, coupled with the knowledge about file activity, is required to decide where buffers
should be reduced. In certain cases, it may be very clear that buffers can be reduced without a
significant impact. For other files, it is more difficult. It helps to have the key figures for each file as
a line or column on a single sheet, so that comparisons can be easily made. The priority for
reducing files should be on the files that have the least benefit from the buffers, while trying to retain
or perhaps increase buffers for files that are receiving the most benefit.

As a starting point, if read I/O's saved is less than 25% and buffer retrievals per minute is less than
the maximum number of buffers, then reduce the number of buffers. As a further criteria, if the
buffer retrievals per minute is less than half the Maximum number of buffers, even with a high
percentage of I/0 requests saved, then reduce buffers. If the decision is made to reduce buffers,
set MAXBUFNO to the buffer retrievals per minute. If there is a severe storage constraint, then
more stringent criteria needs to be used. If there is only a slight storage constraint, then less
stringent criteria can be used. A few examples may help. In the figures presented, assume that the
bulk of the activity occurs during an eight-hour period.

FILE 1 FILE 2 FILE 3
DISK BLOCKS READ 4930 3038 2389
BUFFER RETRIEVALS 11297 6736 1625
MAXIMUM BUFFERS 22 21 15
% 1/0O Saved 69.6 68.9 40.5
Buff. Retrievals / Min 23.5 14.0 3.4

Figure 32: Example Data for Buffer Analysis
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File 1 is making very effective use of the buffers, plus the activity rate is high enough that the
probability is excellent that the required pages will remain in storage, unless the system is seriously
constrained. Even though an IAM368 message indicating more buffers could have been used did
appear, the activity level does not seem high enough to warrant additional buffers unless storage
constraints are relieved.

This file is also making effective use of the buffers, but has a lower activity rate than File 1. The
decision on buffers for this file clearly requires some judgment, and weighing how much storage
savings is needed versus the savings from I/0. While references to these buffers are probably not
causing page faults, the storage tied up for these buffers may be better put to use for other storage
needs. If this file's activity rate is moderate when compared to other files, then buffers should be
reduced. However if this file's activity rate is relatively high compared to the other files, then buffers
should be left as is, or only reduced by one or two.

This file has beneficial savings in I/O's from the buffers, however the buffer retrieval rate is very low.
Unless a system has no memory constraints, the MAXBUFNO should be reduced for this file. It
seems almost to be certain that most buffer retrievals will result in page faults. As a starting point,
reducing MAXBUFNO to six or seven seems reasonable, unless there is a big storage constraint
problem, in which case lowering MAXBUFNO even more would seem reasonable. This file may be
considered a candidate for the base buffer range selected for the light to moderate activity files.

Lightly accessed files have very low file activity, and seldom use more buffers than were originally
obtained at open, which is generally four. Almost every buffer access, including I/0 requests result
in page faults for these buffers. Moderately used files have file activity rates that may increase the
buffers to the eight to twelve range. Once again, in storage constrained systems access to those
buffers typically result in page faults. In fact moderate activity files may be more of a problem than
light activity files, because IAM will select the least recently used buffer for input I/O, which is the
buffer that is most likely to be paged out. If the file only had a couple of buffers, then the likelihood
of it being in storage is better.

Generally, the recommendation is to set MINBUFNO=2 for light and moderate activity files. The
setting for MAXBUFNO depends on how active the files are, and how effectively they use buffers.
Generally, the recommendation is to set MAXBUFNO at 8, or perhaps down to 6. For seriously
constrained systems, using 4 or 5 may be appropriate.

IAM offers several methods to change the buffer ranges. These include changing the Gilobal
Options Table, providing the MINBUFNO and MAXBUFNO overrides when file is defined, or
providing the overrides for CICS. The recommended way is to provide an override for CICS, so that
batch processing will be able to use buffers to their full advantage. The overrides can be used even
if the 1AM files are dynamically allocated by CICS. The CICS override method involves adding an
IAMOVRID DD card to the CICS JCL, specifying a card image file. The file normally is only read
once, when the first IAM file is opened. With the specification of REREAD on the override cards,
the override cards will be read for each 1AM file OPEN. This provides the capability to change the
override values without having to bring down CICS for the new values to be read. Otherwise, any
changes to the overrides after an IAM file is opened will not be picked up until CICS is restarted.

Example of |AMOVRID DD card:
//1AMOVRID DD DISP=SHR,DSN=cics.prod.cntl(IAMOVRID)
Example of contents of member [AMOVRID in cics.prod.cntl:
ESS DD=FILE1,REREAD,MAXBUFNO=24
ACCESS DD=FILE2,REREAD,MAXBUFNO=15
ESS DD=FILE3,REREAD ,MINBUFNO=2,6,MAXBUFNO=4

Figure 33: Example of IAM Overrides to Change Buffering for Storage Constrained Systems
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Shown below is a list of the modules required for accessing Enhanced Format IAM datasets, with
their approximate virtual storage requirements. Only one copy of each module is loaded, as
required, regardless of the number of IAM datasets opened by a task. Most of these IAM modules
are reentrant, and can be placed in LPA, although for ease of maintainability, that is not
recommended. The two most frequent problems encountered with placing IAM in LPA are that an
ineligible module is placed in LPA, and sometimes a customer forgets that IAM modules were
placed in LPA, so they run into problems when installing a new version or maintenance level of the
product. If there is a significant amount of IAM usage, then placing these modules in LPA may be
of benefit, at least to the extent that it will reduce the time to load the modules when an IAM file is
opened, and it will reduce private area storage requirements.

Module Name | Storage RMODE | LPA Description
Required Eligible

IAMABUFR 24K ANY YES IAM buffer manager and physical I/O driver.

IAMACCIX 13K ANY YES IAM AIX and Path Logical I/O Request Handler

IAMACCKS 60K ANY YES IAM Logical I/O Request Handler.

IAMACCXM 15K ANY YES IAM Logical /O Request Handler for IAM RLS

IAMADNAC 1K ANY NO IAM Anchor.

IAMAPTOC 18K ANY YES IAM Path and AIX Open and Close

IAMAVSOC 48K ANY YES IAM Open, Close and support subroutines.

IAMAVS24 3K 24 YES IAM interface to application program and user exits.

IAMAXTND 12K ANY YES IAM routine to acquire an extent. Loaded on an as needed basis.

IAMCOMPH 2K ANY YES IAM hardware compression routine, loaded only when using hardware
compression.

IAMCOMPO 7K ANY YES IAM software Data Compression Routine is loaded only when the IAM
file(s) are data compressed.

IAMCRTVS 41K 24 YES IAM File load processor is only loaded when IAM files are being
loaded or reorganized.

IAMNINFO 22K 24 YES IAMINFO Report Generator is loaded during close processing only if
there is an IAMINFO DD card.

IAMOPT 2K 24 NO IAM Global Options Table is not recommended for LPA.

IAMOVRID 13K 24 NO IAM Override Processor for Compatible format files, is only loaded
when there is an IAMOVRID DD card and Compatible Format files.
Acquires a 24K table in above the line storage to hold the overrides.

IAMOVRIX 12K 24 NO IAM Override Processor used for Enhanced Format files. Will only be
loaded when there is an IAMOVRID DD card and Enhanced format
files are opened. Acquires a 48K table in above the line storage to
hold the overrides.

Figure 34: Table of IAM Load Module Storage Requirements

For processing typical data compressed Enhanced format files, without any IAM overrides, there is
a requirement of approximately 5K of below the line storage, and 118K above the line for the IAM
load modules. If there are overrides, then the below the line storage will increase to 16K, and above
the line storage to 166K. Additional storage will be necessary during file open, close, and extend
processing.
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USING IAM ALTERNATE INDEX SUPPORT

The optional IAM Alternate Index support allows you to define and use IAM Alternate Indexes and
Paths to Enhanced Format IAM KSDS or ESDS type of files. As with standard IAM support, there
are no changes required to application programs and generally no changes to JCL, other than to
indicate on the definition that the base cluster is to be an IAM dataset. The DEFINE
ALTERNATEINDEX and DEFINE PATH can be changed similarly, but there is no requirement to
do so. All the rest of the alternate index processing is essentially the same as is being done with
the VSAM alternate indexes today. Some changes may be required when renaming or creating
copies with different names, to synchronize all the related datasets with the new names.

An alternate index provides an additional index to an indexed type of dataset (KSDS), or an index
to an entry sequence dataset (ESDS). Users can define one or more alternate indexes to any
base dataset. The alternate index dataset itself is an IAM KSDS enhanced format type of dataset
that is indexed by the alternate key. The records in the alternate index contain some control
information, the alternate key, and the primary key value for the record in the base dataset with
the corresponding alternate key. An alternate index is defined as containing UNIQUE keys when
there is only one base record with any specific alternate key. Alternate indexes can also be
defined as containing NONUNIQUE keys, where any particular alternate key can be contained in
multiple base records. As with VSAM, the alternate index dataset can be explicitly processed by
programs without referencing the base cluster, or can be used to access the records in the base
cluster. To use an alternate index dataset to access the records in the base cluster, a PATH must
be defined.

An additional attribute of alternate index datasets is whether they are upgradeable. When an
alternate index is defined with the UPGRADE attribute, IAM will automatically update the alternate
index as needed whenever updates are made to the base cluster, either through the primary key
or when accessed through an alternate key. Any alternate index defined with the NOUPGRADE
attribute will not be automatically updated by IAM, and it is the application programs responsibility
to ensure that the alternate index is updated in a manner to remain synchronized with the base
dataset.

A PATH provides the mechanism to access a base cluster through an alternate index. When a
path is defined, one must provide the name of the path and the name of the related alternate index
to be used to access the base cluster, or the base cluster to be processed whenever the path itself
is referenced. The UPDATE or NOUPDATE attribute is specified for each path defined. When a
path is defined with the NOUPDATE attribute, any upgradeable alternate indexes will not be
updated automatically when this path is used to access a base cluster either directly or through
an alternate index.

For VSAM datasets, a PATH is only a catalog entry that is quite similar to an ALIAS entry. With
IAM, a PATH will become a one-track dataset containing the name of the related alternate index
or base cluster and the UPDATE or NOUPDATE attribute of the PATH. A single track dataset was
chosen instead of an ALIAS type of catalog entry because of concerns about there not being
adequate dataset management utility program support for ALIAS entries, which might result in the
loss of the entry.

For VSAM datasets, the associated dataset(s) in an alternate index sphere are linked together by
an association cell within the catalog entry for the dataset. Because |IAM datasets are cataloged
as non-VSAM datasets, there are no association cells within the non-VSAM catalog entry. For this
reason, 1AM saves the association information within each of the associated 1AM datasets. The
association information consists of the dataset name and type (Base, AlX, or Path) of dataset, and
includes the update or upgrade attribute. Whenever a LISTCAT is requested (or an IAM ISPF
display) for an IAM dataset that is part of an alternate index sphere, the association information
will be included in the output. The information in the association cell is critical, because it will direct
the processing during an open of a component of the sphere, and when deleting an alternate index
sphere. Note that each type of dataset includes the associated information a self-describing
association entry. The associations are always listed in the order that each was defined, which
will always begin with the base cluster.
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For a base cluster, the associations will include in addition to itself, all of the alternate indexes that
have been defined for that base cluster, and all of the paths that have the base cluster as it’s path
entry dataset. Not included in the base cluster associations are the paths that have the alternate
indexes as path entries. A base cluster could have several associations. The number of
associations is limited by the block size of the IAM dataset. For a typical _ track blocked 1AM
dataset, it can have a maximum of 204 associated datasets.

For an alternate index, the associations will include the related base cluster, it's own self-entry, and
any paths that have been defined with this particular alternate index as it’s path entry.

The path associations will consist of the base cluster, the path, and if the path entry is an alternate
index, then the alternate index.

In general, dataset management utility software products treat IAM files as non-VSAM datasets.
Therefore, these products are not going to know about the associations between these non-VSAM
datasets, which will require some additional effort on the part of users. The main areas of concern
are renaming one or more of the datasets in an alternate index sphere, or performing a copy or
restore to a new name of such a dataset. After changing the name of one or more components of
an |IAM alternate index sphere, it will be necessary to perform a DEFINE RECATALOG on all of the
components affected to insure that the dataset names are all properly reflected in the saved
association information. IAM includes special processing on a DEFINE RECATALOG to perform
the renames on the internal association data. Procedures for performing this recatalog process are
described later in this section. In Version 8.0, there is support to erase the associations from the
base cluster, if for example a base cluster has been copied or restored with a new name. To erase
the associations, one can perform a DELETE AIX NOSCRATCH on the base cluster, which will
clear out all related alternate index information.

The procedure for defining and using IAM datasets with alternate indexes is identical to the VSAM
process. The only difference is to specify on the DEFINE that the base cluster is to be an IAM
dataset. This specification is typically done by either adding an OWNER($IAM) parameter to the
define parameters, or changing the name to include the $IAM literal. Most applications that are
going to be using IAM for their alternate index already have the general procedures established.
To convert to IAM, the only change needed is on the define step of the base cluster. An overview
of the process for using an 1AM alternate index include the following steps:

* Defining the base cluster.(Section 10.20)

* Loading the base cluster with data (Section 10.30)

* Defining the alternate index(es) (Section 10.61)

* Building the alternate index(es), usually with IDCAMS BLDINDEX command.(Section 10.62)
* Defining paths to the alternate index(es) and if used, paths to the base cluster (Section 10.63)
* Using Paths to access data (Section 10.64)

¢ Special Considerations with IAM Alternate Indexes (Section 10.65)

The first two steps of defining and loading the base cluster are described in prior sections the IAM
manual. Details and examples of those steps will not be presented here. This section will describe
the rest of the procedures for using IAM Alternate Indexes.
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The process of defining an IAM alternate index is virtually identical to defining a VSAM alternate
index. IAM will automatically determine if the base cluster is an IAM dataset, so there is no need
to specify an OWNER($IAM) on the DEFINE ALTERNATEINDEX. The definition of an alternate
index is quite similar to the definition of any other KSDS type of file, with the major difference being
the addition of the RELATE(base cluster name) parameter to identify the base cluster. The KEYS
parameter will specify the key length of the alternate key, and the position of the alternate key in
the base dataset record. The RECORDSIZE parameter specifies the average and maximum size
of the records within the alternate index itself. The minimum size for this record will be (5 +
alternate key length + base key length). When the base cluster is an ESDS, the base key length
will be the RBA length of either 4 or 8.

Two additional alternate index definition parameters are UNIQUEKEY | NONUNIQUEKEY and

UPGRADE | NOUPGRADE. The UNIQUEKEY and it's opposite NONUNIQUEKEY indicate

whether or not there is only one record in the base cluster with any particular alternate key
(UNIQUEKEY), or if an alternate key can have multiple records in the base cluster with that key
value (NONUNIQUEKEY). The IDCAMS default is NONUNIQUEKEY. The UPGRADE
parameter and the opposite, NOUPGRADE, indicate whether IAM will automatically update the
alternate index whenever the base cluster is updated in a way that would change the alternate
index. The IDCAMS default is UPGRADE.

As with VSAM, an SMS managed alternate index will be given the same STORCLASS and
MGMTCLAS as the base cluster. The user can specify a DATACLAS if desired.
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DEFINING AN IAM ALTERNATE INDEX WITH IDCAMS

IDCAMS The most common method of defining an alternate index is by using the IDCAMS utility program.
ALTERNATE The name of the base cluster must be included in the alternate index definition, specified by the
INDEX DEFINE RELATE parameter. When IAM intercepts an alternate index define, it will look at the base cluster
to see if it s an IAM dataset, and if so an IAM alternate index will be defined. Specifying the
OWNER($IAM) parameter will force the define process through IAM, which will fail if the base

cluster is not an IAM dataset.

The IAM alternate index is an enhanced format IAM KSDS type of dataset, which resides on disk
as a non-VSAM file type, with a DSORG of PS set. The data and index component of the alternate
index all reside within the single dataset. IAM CREATE overrides can be used when defining an
alternate index as described as described in sections 10.20 and 30.02 of this manual.

BASIC There is required information that must be provided to define an IAM Alternate Index. Below are
PARAMETERS the IDCAMS keywords that can be used to provide that information. Please note that you cannot
provide an SMS STORCLAS or MGMTCLAS value on the define of the Alternate Index. This is a
VSAM restriction that the alternate index must be in the same STORCLAS and MGMTCLAS as the

base cluster.

Essential Keyword Description
ALTERNATEINDEX(....) Identifies that an alternate index dataset is to be created.

NAME(dsname) This is a required parameter. The entry name specified for the alternate index will be
the name of the IAM dataset. The data and index component names are ignored.

RELATE(dsname) Required parameter that specifies the name of the base cluster that this dataset will be
an alternate index to. To have an IAM alternate index, the base cluster must be an |AM
Enhanced Format KSDS or ESDS type of file.

KEYS(length offset) Required parameter that specifies the length of the alternate key, and the relative
position of the alternate key within the base cluster. For IAM, the maximum length of
the alternate key is 249. Note that each record in the base cluster must be long enough
to contain the alternate key.

The IDCAMS default values are: 64,0.

RECORDSIZE Specifies the average and maximum lengths of the records in the alternate index

(average ,maximum) dataset. The minimum record length is 5 plus the alternate key length plus the length
of the key for the base cluster. Note for ESDS files the base key length is 4 bytes, or if
defined with extended addressability (XESDS), it will be 8 bytes. For an alternate index
defined with the UNIQUE attribute, the maximum length will be equal to the minimum
length record. For an alternate index defined with NONUNIQUE keys, the maximum
length will be the based on the maximum number of NONUNIQUE keys there could be
for any alternate key. The formula is (5 + alternate key length + (maximum number of
base records with same alternate key * primary key length)).

Spanned records will be automatically indicated when the maximum record size
exceeds the control interval size. The maximum record size for an 1AM file is
approximately 8 megabytes. The VSAM architecture allows for up to 32,767 non-unique
keys per each alternate key, which IAM abides by to insure full VSAM compatibility.

IDCAMS default values are: average=4086 maximum=32600.
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CYLINDERS(xx yy) Required information that indicates the amount of DASD space to be allocated for the
TRACKS(xx yy) |AM dataset. The unit of allocation is based on the keyword specified. The first value
RECORDS(xx yy) provided indicates the amount of space to be allocated during the file definition process.
MEGABYTES(xx yy) For IAM files, the primary quantity MUST be available on the first volume, otherwise the
KILOBYTES(xx yy) request will fail. The second value, which is optional, indicates the amount of additional
DASD space to request in case the primary quantity is insufficient. The secondary
quantity will be used to acquire additional extents during the BLDINDEX or
reorganizations. The secondary quantity will also be used to acquire additional space
as needed to handle updates and inserts after the BLDINDEX.

Because |IAM datasets that are not DFSMS extended format are non-VSAM, they are
limited to 16 extents per volume, and a total maximum of 255 extents. The maximum
extent size is 64K-1 tracks (65,535), or 4,369 cylinders per volume, which is also the
maximum amount of space that can be used by IAM on any single volume.

VOLUMES(volser....) Specifies the volume(s) on which IAM is to allocate the dataset. A maximum of 59
volumes can be specified for an IAM dataset, due to MVS TIOT entry size limitations.
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OPTIONAL While the following keywords are all optional, in various situations they may be required or quite
PARAMETERS beneficial. Some of the keywords listed here are not relevant to IAM files, and are presented for
that reason. For ease of reference, they are presented in alphabetical sequence.

Optional Keyword

BUFFERSPACE(bytes)

CONTROLINTERVAL-
SIZE(size)

DATACLAS(dataclas)

FILE(ddname)

FREESPACE( Cl%, CA%)

KEYRANGES(low high)

Description

Specifies the maximum amount of virtual storage to be used for buffers for this dataset.
IAM will use this value to calculate the effective MAXBUFNO for accessing the dataset,
providing it does not go below the default value from the IAM Global Options Table.

For VSAM, this controls the logical and physical block size on DASD for the file. IAM will
refer to this value when calculating the block size it is going to use for the dataset,
generally increasing the value to one that will maximize utilization on the device type to
which the dataset is allocated.

IAM does store the specified Cl SIZE, so that it is available information if the dataset is
converted back to VSAM.

For SMS installations, this parameter specifies the name of the SMS DATA CLASS
construct, which provides the allocation attributes for the new dataset. Attributes from
the DATACLAS will be used, unless otherwise explicitly specified on the DEFINE
statement.

Values provided by a Data Class include maximum record size, key length and key
offset, space allocation values, free space, share options, Cl size, and volume count.

Optional keyword that specifies a DDNAME that allocates the volume(s) on which the
IAM file is to be allocated. This keyword can also be used to relate a particular IAM
CREATE Override statement with a matching DDN= specification.

Specifies the amount of space to be reserved for future inserts or updates when the file
is being loaded.

Cl%: Specifies the amount, as a percentage, of space to be left available in each prime
block of the IAM file. Unless a file is never updated and never has records added to it,
some ClI free space should be specified. This is of particular importance to data
compressed files that are updated, because even if the application does not change the
length, the stored record may end up being longer after compression.

CA%: Controls how much DASD space is released at the end of a file load. Using _ of
the specified percentage, a target amount of DASD space to be reserved for future
expansion is computed. If the amount of available DASD space within the file extent(s)
is equal to or less than the amount to be reserved, then no space is released. 1AM will
not acquire additional extents to meet the space reservation. If the amount of DASD
space exceeds the reserved value, then the excess will be released.

IAM will not split the data into key ranges. However if specified, IAM will make the
secondary allocation quantity equal to the primary. This is because VSAM would use
the primary for each key range, which 1AM is not able to do.
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MODEL (datasethname)

OWNER($IAM)

RECATALOG

REUSE
NOREUSE

Specifies that the attributes of the dataset being defined are to be copied from an
existing VSAM or IAM alternate index. This capability is only relevant for basic file
characteristics, such as record size, key length and offset, space allocation values,
volumes, and free space values. Any IAM Overrides are NOT picked up by the MODEL
parameter. Likewise, any VSAM file attributes that are ignored by IAM are not available
either, such as IMBED, SPEED, REPLICATE, KEYRANGES, etc.

If you are trying to define a VSAM file using an IAM file as a model, you MUST provide
an OWNER parameter, with a value that does not contain $IAM.

NOTE: When using MODEL with ANYVOL, the SUBALLOCATION parameter must
also be specified. Although it is ignored by IAM, it prevents IDCAMS from trying to
allocate ANYVOL.

Optional keyword that indicates that the alternate index is to be an IAM dataset. 1AM
will automatically assume that an alternate index is to be an IAM dataset when the base
cluster is also an IAM dataset. If no value has been specified for OWNER, IAM will set
it to $IAM in the catalog entry.

Is an optional keyword for existing IAM datasets to reestablish the catalog entry, and
update internal alternate index relationship information. Requires the user to specify the
dataset name, the volume(s) on which the dataset resides, and the name of the related
base cluster. Recatalog is also used after renaming one or more components of an
alternate index sphere, to reset the associated dataset names to the new names.

Specifies whether the file being defined can be reloaded (or reorganized) without being
redefined. 1AM defaults to REUSE, which is that any IAM file can be reloaded without
having to be deleted and redefined. To use this feature with IDCAMS REPRO, specify
the REUSE keyword.

IAM does provide a Global Option, ENABLE=NOREUSE, which if set will cause IAM to
honor the specification of REUSE or NOREUSE. If that Global Option has been set,
then 1AM will honor the NOREUSE setting just like VSAM. While quite rare, there are a
few application programs that rely on the NOREUSE setting.

NOREUSE will not allow a file to be reloaded without being deleted and redefined. An
exception to this is made if the program issuing the OPEN is FDRREORG, in which case
it will be allowed. If any other attempt is made to do so, the OPEN will fail with a return
code of 8, and the ACB error flag set to 232, or xX'ES8".
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SHAREOPTIONS
(cross-region
,Cross-system)

SUBALLOCATION

Specifies the level of protection provided by the access method to prevent or allow
sharing of data within the file. The protection mechanisms include the OS/390 ENQ
service, and the internal IAM buffering techniques.

The first parameter specifies how a file can be shared in the same system (CPU). The
second parameter specifies how a file is shared between systems.

NOTE: With IAM RLS, IAM supports automatic record level sharing within the same
MVS image for concurrent users of the IAM dataset. This is an enhanced sharing
facility, that by default may be automatically provided for cross region share options
values of 3 or 4. When IAM RLS is not active, IAM supports the cross-region share
options with the MVS ENQ service, the same as VSAM. IAM does not support the
cross-system share options. IAM issues an ENQ with a major name (QNAME) of
IAMENQ and the dataset name plus first volume serial as the minor name (RNAME). If
you need to enforce ENQ protection cross-system then you must add the major name
of IAMENQ to your CA-MIM or GRS control files or whatever ENQ control product you
use.

Cross Region Share Option Values:

1.Any number of users for read OR one user for update. The file's structure, data
integrity, and read integrity are fully preserved.

2.Any number of users for read AND one user for update. The file's structure and
data integrity are fully preserved. If the file is currently opened for update, other
users reading the file do not have read integrity. They may not be able to access
inserted or updated records, if such records were added to the overflow areas of
the file, without closing and reopening the dataset.

3.Any number of users for read or update and users are responsible for integrity.
Updated blocks are immediately written back out to DASD. Use of this share option
for IAM files is strongly discouraged unless the file is shared using IAM RLS, or
some other VSAM sharing software. Due to the nature and structure of the index
to the IAM overflow area, the data integrity of IAM files is compromised by use of
this share option value.

4.Any number of users for read or update, and users are responsible for integrity.
IAM will use only a single buffer, and each logical I/0 request will cause the buffer
to be refreshed, and subsequently rewritten if the record is updated. Use of this
share option for IAM files is strongly discouraged unless the file is shared using IAM
RLS, or some other VSAM sharing software. Due to the nature and structure of the
index to the IAM overflow area, the data integrity of IAM files is compromised by
use of this share option value.

IAM files are always allocated as if they were unique clusters. However it may be
necessary to specify this parameter when using the IAM non-specific allocation
(ANYVOL) and the MODEL parameter. SUBALLOCATION will prevent IDCAMS from
allocating the volumes indicated in the VOLUME parameter when the MODEL
parameter is specified.
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TO(date)
FOR(days)

UNIQUE

UNIQUEKEY |
NONUNIQUEKEY

UPGRADE | NOUPGRADE

Specifies the retention period for the file being defined. This parameter has the same
meaning for an IAM file as a VSAM file. The expiration date is placed in the VTOC for
the dataset, and in the catalog entry. The keyword PURGE must be specified on the
DELETE to cause the file to be scratched.

TO(date) — gives the date in the form YYYYDDD (four or two digit year and three digit
Julian date), through which the |1AM file defined is to be date protected.

FOR(days) — gives the number of days up to 9998, through which the IAM file being
defined is to be date protected. A value of 9999 results in permanent retention.

Default: Dataset is not date protected.

This parameter has no relevance for IAM files, as IAM files are always unique.

However, the user should be aware that specification of this keyword results in IDCAMS
allocating the specified volumes prior to issuing the actual define request. For this
reason, it is recommended that this parameter not be specified for IAM files.

If the customer is using the IAM non-specific device allocation, i.e. ANYVOL, then this
parameter must not be specified.

Specifies whether more than one record can have the same alternate key. When
UNIQUEKEY is specified, each alternate key can only index one data record. With
NONUNIQUEKEY, each alternate key can index one or more data records. The
number of non-unique keys that can be contained in a single record is limited by VSAM
architecture to 32,767.

Default is NONUNIQUEKEY.

Specifies whether IAM will upgrade (update) the alternate index as the base cluster is
modified.

UPGRADE indicates that IAM will automatically update the alternate index whenever
records are updated, inserted, or deleted from the base cluster.

NOUPGRADE indicates that IAM will not automatically update the alternate index.
Default is UPGRADE.
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Shown below is an example of using IDCAMS to define an alternate index for an IAM base cluster.
For ease of conversion from VSAM to IAM, the need to supply an OWNER($IAM) in the define has
been eliminated for alternate indexes and paths. When defining the alternate index, if the base
cluster is a VSAM dataset, then the define is passed to VSAM, as long as OWNER($IAM) is not
specified. If the base cluster is an IAM dataset, then IAM will automatically define the alternate
index as an |IAM dataset.

N EXEC PGM=IDCAMS
T DD SYSOUT=%
DD *
DEFINE ALTERNATEINDEX
(NAME (example.iam.aix)
RELATE(example.iam.cluster)
KEYS( len offset)
RECORDSIZE(avg max)
SHAREOPTIONS (2 3)
FREESPACE( ci% <ca%)
VOLUMES (myvol1)
CYLINDERS (primary secondary)
NONUNIQUEKEY
UPGRADE )
LISTCAT ENT(example.iam.aix) ALL
/%

Figure 35: Example of defining an IAM Alternate Index (EX1061A)
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DEFINING AN IAM ALTERNATE INDEX WITH IAM ISPF PANELS

Customers that have installed the IAM ISPF panels are able to define the IAM Alternate Index
datasets using the IAM ISPF panels. The panels feature a fill in the blanks mechanism, along with
being able to provide various relevant IAM overrides. After displaying the IAM Primary Option
Menu, select option | for defining an IAM dataset. Be sure to fill in the dataset name of your
alternate index using standard TSO naming conventions. Indicate that you are defining an alternate
index by placing an X in the dataset type field. Optionally, you can specify an existing IAM or VSAM
alternate index as a model for the dataset attributes. Below is an example of the IAM Primary
Option Menu with parameters set for defining an IAM alternate index.

IAM PRIMARY OPTION MENU

OPTION ===> |
| - Allocate (DEFINE) a new |AM Dataset Ver 8.0/01P
vV - Allocate (DEFINE) a new VSAM Cluster
D - Delete a Dataset, Cluster, Path, or Alternate Index
C - Copy an I|AM Dataset, VSAM KSDS, or VSAM ESDS
M - Move an I|AM Dataset, VSAM KSDS, or VSAM ESDS
R - Rename a Dataset, Cluster, Path, or Alternate Index
U - Invoke an IAM Utility program
blank - Display IAM Dataset or VSAM Cluster Information
Enter dataset name (required for all options except U)
Dataset Name ===> myiam.aix .
Dataset Type ===> X C=Cluster X=AIX P=Path (options |, V Only)
Enter Model or New dsname (optional for options | and V, required for option R)
Model INewname ===
Delete Confirmation ===> YES YesINo

Figure 36: IAM Primary Options Panel set for AlX Definition
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When you hit enter, the IAM Alternate Index Definition panel is displayed. If you had specified a
MODEL dataset, the information from the model is filled in on the definition panel. You can set or
change any of the attributes by filling in the blanks. Note that the fully qualified dataset name of the
alternate index is displayed at the top left corner. Just below the alternate index name is a place
for you to fill in the fully qualified name of the base cluster for this alternate index.

COMMAND ===>

IAM Alterna

Related |AM

ALLOCATION

Volume

SMS Data

CylslRecs

Primary S

Secondary

Recatalog
ATTRIBUTES

Max Recor

Avg Recor

Key Lengt

Key Offse

Cl Size TENT

CI/CA Free % 5 AY ===> 0-9999
Shareoption XPIRATION DATE ===> YYYY.DDD

Figure 37: Define an IAM Alternate Index ISPF Panel

In the above example, the information displayed in bold print represents what was provided by the
user. Once all of the information is complete, you can hit enter, and IAM will allocate the alternate
index. When completed, IAM will automatically return to the IAM Primary Option Panel, with the
message DATASET ALLOCATED in the upper right hand corner. By hitting enter again, you can
display the newly defined alternate index’s attributes.
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IAM responds with the IAM Alternate Index File Characteristics display, as shown below. The
various attributes, where applicable, are filled in. At the bottom left is a section labeled
Associations. This will contain related base cluster and the alternate index dataset itself. Once one
or more paths have been defined for this alternate index, they will also be included under the
associations.

IAM Alternate

Index File Characteristics

COMMAND ===

Dataset Name: RAM2 .MYIAM.AIX

Definition Information Allocation Information
Record Length: 49 Volume: JUNKO01
Record Format VARIABLE Device Type: 3380
Key Length: 4 Tracks in use: 1
Key Offset: 5 Block Size: 11476
Key 0ffset(BASE) 16 Blocking Factor 4
Unique Keys: YES Alloc Type: CYLINDERS
Share Option 2 Primary Alloc: 1
Release: NO Secondary Alloc 1
Storage Class
Data Class:
Mgmt Class

Statistics Extended Area Information
Creation: 2002.315 Overflow Records: 0
Expiration: 0000.000 Blocks Allocated: 0
Last Reference: 2002.315 Blocks Used: 0
Records: 256 Overflow Blocks 0
Deletes: 0 PE Blocks: 0
Inserts: 0 Blocks Available: 0
Updates: 0 Variable Overflow: YES
Minimum Buffers
Maximum Buffers

Associations
CLUSTER-RAM2 .MYIAM.CLUSTER

AIX-RAM2 . MY IAM.AIX
PATH-RAM2 MY I|AM.PATH

Figure 38: IAM Alternate Index File Characteristics Panel
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The process of building an IAM alternate index is identical to the VSAM process. The alternate
index is usually built by use of the IDCAMS BLDINDEX command. However, other programs that
have been written to build alternate indexes for VSAM can be used to build them for IAM. The
internal record format of the IAM alternate index record is identical to the VSAM format.

The BLDINDEX command for IDCAMS has two main operands, specifying the input file, or dataset,
which is the base cluster, and specifying the output file or dataset, which is the alternate index. As
long as there is sufficient virtual storage to sort the alternate key / prime key pairs, or if you have
DFSORT, the example shown below of using IDCAMS BLDINDEX can be used. For complete
information on using the IDCAMS BLDINDEX please refer to the IBM manual “DFSMS/MVS
ACCESS METHOD SERVICES for the Integrated Catalog Facility”, number SC26-4906.

//BLDINDEX EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//1AMINFO DD SYSOUT=%
//BASE DD DISP=0LD,DSN=example.iam.cluster
//A1X DD DISP=0LD,DSN=example.iam.aix
//SYSIN DD *
BLDINDEX INFILE(BASE) OQUTFILE(AIX)
/%

Figure 39: Example of IDCAMS BLDINDEX (EX1062A)

There are a few things to notice on the above example. First, the base cluster is allocated with a
disposition of OLD. This is done to prevent updates from occurring while the alternate index is
being built that could cause an out of synch condition with the alternate index. Second, there is an
optional IAMINFO DD card in the JCL. This will cause 1AM to produce an activity report for each
IAM dataset that has been used.

If you do not have DFSORT and do not have enough virtual storage available for an internal sort,
then you will need to add two work files for the BLDINDEX to work. The space requirements will
depend on the size of your files, and up to five volumes can be specified for each work file. IDCAMS
will define two ESDS type of files to these DD statements to use for sorting the data. The default
DD names used by IDCAMS are IDCUT1 and IDCUT2. An example is shown below of using the
work files.

// DEX EXEC PGM=IDCAMS

// INT DD SYSOUT=x

// FO DD SYSOUT=%

!/ 1 DD DSN=workfile1,VOL=SER=volser,UNIT=unitname,
// DISP=0LD, AMP="AMORG "’

//1DCUT?2 DD DSN=workfile2,VOL=SER=volser,UNIT=unitname,
// SP=0LD, AMP="AMORG"

// P=0LD,DSN=example.iam.cluster

//

//

DI

BAS DIS
AlX DD DISP=0LD,DSN=example.iam.aix
SYS *
BLDINDEX INFILE(BASE) OQUTFILEC(AIX)

Figure 40: Example of IDCAMS BLDINDEX with work files (EX1062B)
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Using IAM ISPF Panels to Build an Alternate IndexThe IAM ISPF panels offer a build index function
as well, that will invoke the IDCAMS BLDINDEX function. To go to the build index function from the
IAM Primary Options panel select option U for the utilities panel. From the 1AM Utility Program
Menu, as shown below, select option | to build the alternate index.

OPTION === i
S Specify utility print dataset allocation parameters
| BLDINDEX Build Alternate Index
R IAMRECVR IAM file diagnostic and recovery utility
V. TAMSTATS IAM VSAM Interface (VIF) module information
X I AMXMON | |AM Execution Monitor/ISPF for CICS Regions
Z |AMZAPOP IAM options table utility

Figure 41: IAM ISPF Utility Selection Menu

After hitting enter, IAM will display the Build Index panel. On this panel, enter the name of the base
cluster and the name of the alternate index you want to build. After entering that information, press
the enter key.

----------------------------- BLDINDEX - Datasets -----vvvooooooomnooeoooooooo

COMMAND ===
Base Cluster ===> myiam.cluster
Alternate Index ===> myiam.aix

Specify BASE and AIX dataset names and hit ENTER

Figure 42: Example of IAM ISPF Build Index Panel

When the Build Index function is complete, IAM ISPF will open a browse panel of the output from
the IDCAMS BLDINDEX function. An example is shown below:

u Utilities Com? s Help

|
64

Men iler

BROWSE SYS02312. 7 235.RA000.RAM2.R0100091 Line 00000000 Col 001 120
Command ===> Scroll ===> CSR
Soktotofokstokokokstokokokstokokokstokofokstolokokstolofokstolokokskokkkk - Top of Data
sekkskskskskskskskokokokokokekokskskskskskskskokokokokokokokskskskskokokok

%DCAMS SYSTEM SERVICES TIME: 16:42:37 11/08/02 PAGE
BLDINDEX INFILE(DISKIN) QUTFILE(DISKOUT)

IDC06521 RAM2 .MYIAM.AIX SUCCESSFULLY BUILT

IDCO001I FUNCTION COMPLETED, HIGHEST CONDITION CODE WAS 0

IDC0002!1 IDCAMS PROCESSING COMPLETE. MAXIMUM CONDITION CODE WAS O
sokotokofokstokokokstokokokstokokokstokokokstolofokstolofokstolokokskokkk Bottom of Data
sekkskskskokskokokokskototokskskskekskskskokokokokokokskskskskokskokok

Figure 43: Sample Output from BLDINDEX Function
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The process of defining a PATH to an IAM alternate index or base cluster is essentially the same
as with VSAM. IAM will automatically determine if the PATHENTRY is an IAM dataset, so use of
the OWNER($IAM) parameter is optional. An IAM path is a one-track dataset. The allocation
request will be made for the same volume on which the path entry dataset resides. If the path entry
dataset is DFSMS managed, the path dataset will be allocated with the same SMS classes as the
path entry dataset. 1AM uses the one track dataset to store information about the relationship of
the path to it's alternate index or base cluster, rather than using a catalog entry. The IAM path
dataset does not have to be on the same volume with the related dataset, although IAM attempts
to place it there.

IDCAMS can be used to define a path. On the DEFINE PATH command, the PATHENTRY
keyword indicates the related dataset. To access a base cluster through an alternate index, the
PATHENTRY will be the name of the alternate index. The attribute UPDATE (or NOUPDATE)
indicates whether the upgrade set of the alternate indexes will also be opened. The upgrade set
includes all alternate indexes defined with the UPGRADE attribute.

If only the base cluster is being opened for update, any upgradeable alternate index datasets will
also be opened. To prevent the alternate index upgrades from being done, define a PATH for the
base cluster with the NOUPDATE attribute.

An example of defining an IAM PATH with IDCAMS is shown below.

//DEFPATH EXEC PGM=1DCAMS
//SYSPRINT DD SYSOUT=k
//SYSIN DD *

DEFINE PATH

(NAME (example.iam.path)
PATHENTRY (example.iam.aix)
UPDATE )

/%

Figure 44: Example of Using IDCAMS to Define a Path (EX1063A)
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If you have the IAM ISPF panels installed, they also provide a Define Path function. Starting at the
IAM Primary Options menu, as shown below, select option | to define an IAM dataset, then enter
the name of the path that you want to define, and indicate a P for dataset type, indicating a path.
An example of the completed panel is shown below.

--------------------------- IAM PRIMARY OPTION MENU ----------cmmmmee oo
OPTION === i
| - Allocate (DEFINE) a new |AM Dataset Ver 8.0/01P
V - Allocate (DEFINE) a new VSAM Cluster
D - Delete a Dataset, Cluster, Path, or Alternate Index
C - Copy an |AM Dataset, VSAM KSDS, or VSAM ESDS
M - Move an |AM Dataset, VSAM KSDS, or VSAM ESDS
R - Rename a Dataset, Cluster, Path, or Alternate Index
U - Invoke an |AM Utility program
blank Display IAM Dataset or VSAM Cluster Information
Enter dataset name (required for all options except U)
Dataset Name ===> MYIAM.PATH
Dataset Type ===> P (C=Cluster X=AIX P=Path (options I, V Only)
Enter Model or New dsname (optional for options | and V, required for option R)
Model INewname ===
Delete Confirmation ===> YES YesINo

Figure 45: IAM ISPF Define of a Path

After hitting enter, IAM will display the IAM Define Path panel as shown below. On this panel, enter
the fully qualified name of the path entry dataset, which is either an alternate index or a base cluster.
Also enter whether or not the upgrade set is to be opened if the path is opened for update. While
a specification of NO will eliminate the overhead of updating all of the alternate indexes in the
upgrade set, the alternate indexes will not properly reflect the contents of the base cluster.

------------------------------ DEFINE AN [AM PATH - ----commmo oo
COMMAND ===>
Path Name ===> RAM2.MYI|AM.PATH
Path Entry ===> ram2.myiam.aix
Update ===> YES Yes = Open all UPGRADE sets when PATH opens
No = Open only BASE CLUSTER when PATH opens

Figure 46: IAM ISPF Define an IAM Path Panel

After hitting enter, IAM will return to the IAM Primary Options panel, with a message in the upper
right hand corner indicating that the path was successfully allocated. To display the attributes of
the Path, hit enter again, with the Path name in the dataset name field.
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The IAM Path Characteristics panel displays basic information about the actual data record that
would be retrieved from the base cluster through this path. Because the IAM Path dataset is an
actual one track dataset, volser and device type information is displayed. At the bottom is the
associations indicating the datasets related to this path.

COMMAND ===
Dataset Name: RAM2.MYIAM.PATH
Definition Information Allocation Information
Base Record Length 128 Volume: JUNKO01
Base Key Offset: 8 Device Type: 3380
AlX Key Length 4 Tracks in use: 1
Update: YES Blocking Factor 4096
Alloc Type: RECORDS
Statistics
Creation 2002 .315
Expiration 0000.000
Last Reference: 2002.315
Associations
CLUSTER-RAM2 .MYIAM.CLUSTER
AIX-RAM2 MY ITAM.AIX
PATH-RAM2 .MYIAM.PATH

Figure 47: IAM Path Characteristics Panel
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Now that you have a base cluster defined and loaded, an alternate index defined and built, and a
path defined, you are ready to start accessing your data through the alternate index. Just as with
VSAM, all you need to do is to allocate (dynamically or with a DD card) the path to the alternate
index, open it and you are ready to go. When your program opens the path, IAM will dynamically
allocate and open all of the necessary components of the alternate index sphere. For example, if
you were to just be opening the path for read only access, 1AM will dynamically allocate the
alternate index and the base cluster datasets, open them, and set up the control blocks and
routines necessary for your program to access the data. If the program opens up the path for
update, then any associated upgradeable alternate indexes will also be dynamically allocated and
opened. IAM will use the system generated DD names for the files that are dynamically allocated,
which have the format SYSnnnnn. When you close the path, IAM will close and deallocate all of
the component datasets that had been opened.

Because the DD names used to access the component IAM datasets in the alternate index sphere
can not be known in advance, the IAM override processor has been enhanced to handle
specification of overrides by dataset name (DSN=) in addition to the DD name. Using the DSN=
parameter on an IAM ACCESS override is valid for any enhanced format IAM file. The DD=
override can still be specified on other override cards, which can be intermixed with the new DSN=
parameter. Information on the IAM ACCESS overrides is in section 10.40 or section 30.03. An
example of using a path, along with IAM ACCESS overrides by DSN= is shown below:

//UPDATAIX EXEC PGM=mypgm
//PATH DD DISP=SHR,DSN=example.iam.path
//1TAMINFO DD SYSOUT=%
//1AMOVRID DD *
ACCESS DSN=example.iam.base,MAXBUFNO=32
ACCESS DSN=example.iam.aix,DYNCORE=1024
/%

Figure 48: Example of JCL to use a Path with IAM Overrides
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SPECIAL CONSIDERATIONS WITH IAM ALTERNATE INDEXES

There are some considerations when any associated dataset, or all of the associated datasets, in
an alternate index sphere are renamed. This same consideration exists if the datasets are copied
or restored with a new name. Because IAM datasets appear to the utilities performing such
functions as non-VSAM datasets, the association information is not automatically updated when a
dataset name is changed. To update the association information, a DEFINE RECATALOG must
be done on all of the affected alternate index and path datasets. First, the base cluster should be
recataloged, followed by the alternate index dataset(s), and then the path datasets. The
information that must be provided includes the new dataset name, the new related or path entry
dataset name, and for base clusters and alternate index datasets, the volume(s). The base cluster
RECATALOG must also include the OWNER($IAM) parameter, which is optional for the Alternate
Index and Path recatalog. The IAM alternate index support intercept for the DEFINE RECATALOG
function has processing to reset the association names. An example of a DEFINE RECATALOG
is shown below.

//RECAT EXEC PGM=1DCAMS
//7SYSPRINT DD SYSOUT=x
//SYSIN DD B

DEFINE CLUSTER
(NAME (newname.iam.cluster)
OWNER (S 1AM)
VOLUME (volser)
RECATALOG )

DEFINE ALTERNATEINDEX
(NAME (newname . iam.aix)
RELATE(newname.iam.cluster)
VOLUMES (volser)
RECATALOG )

DEFINE PATH
(NAME (newname.iam.path)
PATHENTRY (newname.iam.aix)

RECATALOG )
LISTCAT ENT(newname.iam.cluster) ALL
LISTCAT ENT(newname.iam.aix) ALL
LISTCAT ENT(newname.iam.path) ALL

/%

Figure 49: Example of Recatalog after a Rename (EX1065A)

If you have only made a copy of the base cluster and renamed it, you can eliminate the association
information from the base cluster by issuing a DELETE clustername AIX NOSCRATCH. [IAM will
recognize this special delete and remove all of the associations from its definition. This delete must
be done prior to performing a recatalog as described above, because 1AM checks before erasing
the association information that the current base cluster name does not match the base cluster
name in the associations.

IAM alternate index support includes special processing for dataset deletion. As with VSAM, when

the base cluster is deleted, all related alternate index and path datasets will also be deleted,
providing that the SVC 26 DELETE interface is used. This interface also requires that the related
datasets be cataloged. If a related dataset is not cataloged, it will be skipped over by the delete
process. This is the interface that is used by IDCAMS, the TSO DELETE command, and the IAM
ISPF panels. If the SCRATCH SVC interface is used for non-SMS managed volumes, then IAM
will not intercept the request, and only the specified dataset will be deleted.

If a delete is issued for an alternate index, then the alternate index and any related paths will be
deleted. If the delete is issued for a path, only the path will be deleted. These actions are consistent
with VSAM delete processing.
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10.70 IAM REPORTS

REPORTING |AM offers a variety of reports to assist in the management of IAM datasets. The two primary
OVERVIEW reports are the IAMPRINT report and the IAMINFO report. The IAMPRINT report is automatically
produced when a LISTCAT ALL is done on an IAM dataset. The IAMINFO report is a run time
report that is produced whenever an IAM dataset is closed, providing that there is an IAMINFO DD
card allocated to the job. The IAMINFO reports can also be generated from the IAM SMF records,
if they are collected, using the IAMSMF program. The IAMSMFVS program produces a more
compact set of reports, based on an accumulation of the IAM SMF records for each dataset.
There are three different reports produced by IAMSMFVS, all of which have one line per dataset.
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IAMPRINT REPORT

The IAMPRINT report is produced by an IDCAMS LISTCAT ALL command. This report contains
information about the dataset attributes, the DASD volumes being used, along with the amount of
space on each volume, plus various statistics about the dataset. The statistics that are presented
in the IAMPRINT report are generally only updated when the dataset is closed. If the dataset is
currently open for update the statistics may not accurately reflect the current status of the dataset.
A message will appear at the bottom of the report if this is determined to be true by the 1AM
LISTCAT processor. The statistics can also be invalid due to a system failure that prevented the
dataset from being properly closed, or if the dataset was being concurrently shared by multiple jobs
for update processing, without going through IAM RLS. 1AM does not support or provide for data
integrity when a dataset is shared for concurrent update purposes unless IAM RLS or other
software that enables sharing is used. Doing so may result in the loss of data.

Specification of the IAMPRINT DD is optional. If the IAMPRINT DD is not specified, then IAM will
allocate one to SYSOUT=" for batch jobs, providing that the SYSPRINT DD is also allocated to a
SYSOUT class. For TSO users, the IAM output will be displayed directly on the screen. In both
cases, the report will be produced on the IAMPRINT DD dataset, if the file was explicitly specified
by the user. The IAM LISTCAT processing can be disabled by placing an /IAMNOLIC DD DUMMY
card in the job step performing the LISTCAT(s). Using the IAMNOLIC DD card is intended for jobs
that are performing generic LISTCAT operations, and the IAM information is not necessary.

//LISTCAT EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=k
//SYSIN DD *
LISTCAT ENT(IAMV.VAR100.CLUSTER) ALL
/%

Figure 50: JCL to Obtain IAM Listcat (IAMPRINT) Output (EX1071A)

The results of running the above job on an IAM dataset are two printed reports. The first report is
produced by IDCAMS on SYSPRINT that displays the information on the actual non-VSAM catalog
entry for the IAM dataset. The second report is produced by IAM on IAMPRINT that displays the
attributes and other information about the dataset itself. The two reports are shown below.

IDCAMS  SYSTEM SERVICES TIME: 10:34:29 06/18/02 PAGE
LISTCAT ENTRIES(IAMV.VAR100.CLUSTER) ALL
NONVSAM ------- I AMV . VAR100.CLUSTER
IN-CAT - IAMVT.CATALOG
HISTORY
DATASET-OWNER------- STAM CREATION-=--=----- 2002.169
RELEASE---------------- 2 EXPIRATION------ 0000.000
VOLUMES
VOLSER-=----------- SCR092 DEVTYPE------ X'3010200F" FSEQN---------eremae s 0
ASSOCIATIONS-------- (NULL)
ATTRIBUTES

Figure 51: IDCAMS LISTCAT Output from SYSPRINT

As you can see, the IDCAMS output indicates that the dataset type is non-VSAM. While the
OWNER field is set to ‘$IAM’, it is not a reliable indicator that the dataset is in fact an IAM dataset.
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CONTINUED. . .

10.71
OUTPUT displayed on the report will vary, depending on the type and status of the 1AM file.

IAMPRINT Below is an example of the IAMPRINT Report for an Enhanced Format IAM dataset. The fields
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The associations will also appear on a base cluster once there are defined alternate indexes and

includes the alternate key offset in the base record, and to the right of that is the indication of
whether or not the alternate index keys are unique. At the bottom of the report is the associations.
paths to that base cluster.

IAM Alternate Index is essentially an IAM KSDS type of file. The file type indicates that this is an
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10.71

IAMPRINT The IAMPRINT output for an alternate index is almost identical to the report for a base cluster. An
INDEX

OUTPUT FOR

AN ALTERNATE AIX (Alternate Index) dataset. Just below the DATA COMPRESS line is an additional line, that
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10.71 CONTINUED. ..

IAMPRINT The report for an IAM Path dataset is similar in format to the above report, only much shorter. An
REPORT ON A |AM Path is a 1-track dataset, which is used to provide access to a base cluster through an alternate
PATH index, or to the base cluster directly. The information of most interest and concern in this report is
the associations. The Path serves as a connector that is used by OPEN processing to determine

what datasets need to be allocated and opened.

The file attributes displayed, including record size, alternate key size, and alternate key offset will
all reflect the data record as retrieved through the path. The record size will always be the base
cluster maximum record size. If the Path is for an alternate index, then the alternate key size and
alternate key offset will be as defined for the alternate index. If the Path is for a base cluster, then
the alternate key size and alternate key offset will be the base cluster’s key size and offset.

An example of an IAMPRINT report on a PATH is shown below.

IAM400 |AM CATALOG INFORMATION SERVICE VER 8.0/01P DATE 2002.169 TIME 09:47:23
AM100 [AM FILE ANALYSIS DSN=I1AMV . AIX112 . PATH1
FILE TYPE -- = PATH ALTERNATE KEY SIZE = 4
RECORD SIZE = 500 ALTERNATE KEY OFFSET = 16
VOLUME COUNT = 1 SPACE USED ------------ = N/A TRACKS
VOLSER ------- = SCR081 SPACE ALLOCATED ------- = 1 TRACKS
TOTAL EXTENTS = 1 TOTAL SPACE ALLOCATED = 1 TRACKS
FILE DEFINED - = 2002.169 06/18/2002 - 9:47 AM = 09:47:06
ASSOCIATIONS
CLUSTER ------ AMV . A1X112.CLUSTER
ALX --emee e = |AMV . AIX112. A1X1 UPGRADE
PATH --------- = |AMV.AIX112.PATH1 UPDATE
IAM499 TAMLISTC(8.0/01P ) PROCESSING COMPLETED

Figure 54: Example of an LISTCAT Output for an IAM Path
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IAMPRINT REPORT 10.71

The fields on the IAMPRINT report for an Enhanced format file are described below. The table
starts with the fields on the left side of the report, and are followed by all of the fields on the right
side of the report. The last portion describes the fields that appear as a single column at the bottom
of the report. Note that not all fields are present in all variations of the report.

The header of the report has an IAM400 message followed by the IAM100 message. The message
numbers are not displayed when the output is directed at a TSO terminal. The IAM400 message
indicates that the report is from a catalog information request (i.e., LISTCAT) along with the version
and level of IAM producing the report. The date and time of the report is included in that message.
The dataset name is indicated on the IAM100 message.

IAMPRINT Field
(Left Column)

File Format

Record Size

Cl Size

Block Size

Block Factor

Var Overflow

Key Size

Key Offset

File Type

Description of Field Contents:

Indicates the file format use to store the data. Possible values are:
¢ ENHANCED - Indicates that the file is an enhanced format IAM file.

e SMS-EXT - Indicate that the file is a DFSMS extended format and
an IAM enhanced format file.

¢ COMPATIBLE - Indicates that the file is a compatible format file,
which can be used with the older non-VSAM interfaces to IAM.

The maximum amount of data that can be contained in a single record.
Value is from the RECORDSIZE parameter on the IDCAMS DEFINE
statement.

The specified Control Interval (CI) size from the DEFINE. If Cl size was
not specified on the Define, IAM calculates a valid VSAM Cl size based
on the maximum record size.

The physical block size IAM is using for the file. A block is the amount of
data transferred in an 1/O operation, and that is stored in a single
contiguous stream of data on the actual device

Indicates the number of blocks per track, or the user specified block size
from an IAM CREATE Override.

Indicates if IAM is using variable length overflow for this file. If the value
is YES, IAM will put as many records as can fit within each overflow block.
If the value is NO, IAM will only place in each overflow block the number
of maximum length records that will fit in an overflow block.

For KSDS type of files, indicates the defined length for the key of each
data record.

Specifies the relative position of the key, as an offset from the beginning
of the record, where a value of 0 indicates the first byte. For an AIX type
of dataset, this is the key offset within the alternate index dataset itself,
and will always be 5.

Indicates the file type. Possible values are:
e KSDS - Keyed sequence dataset
e ESDS - Entry sequence dataset.
e ESDS/P - Entry sequence dataset with PSEUDORBA.
* ESDS/EA - Entry sequence dataset with 8-byte RBA values.
¢ AIX - An IAM Alternate Index dataset
e PATH - An IAM Path dataset.
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Device Type

Volume Count

Volser

Total Extents

Primary Space

Multivolume

Release

Data Compress

Dictionary

AIX Key Offset

Total Records

Updates

High Used RBA

IAM Journal

IAMPRINT REPORT 10.71

Indicates the type of DASD device architecture on which the dataset
currently resides, for example a 3380 or a 3390.

The number of volumes contained in the catalog entry for this file.

This indicates the volume(s) to which the dataset is cataloged. This line
is repeated for each volume that is in the catalog entry for the file, except
for SMS candidate volumes.

Indicates the total DASD extents allocated to the file. An extentis a
contiguous area of space on the device being used by the dataset.

Indicates the requested primary space quantity that was specified when
the file was originally defined.

Has values of PRIMARY or SECONDARY, which indicates from which
space parameter the size of the first extent on each DASD volume is
allocated.

Indicates if DASD space will be released when the file is loaded again.
Generally this is YES before a file has been loaded, and is set to NO after
the first load.

Indicates whether this file can contain IAM data compressed records.
Possible values are:

* YES - Indicates file is eligible for IAM software compression.

e HARDWARE - Indicates file is eligible for IAM use of the IBM
hardware compression function.

* NO - No data compression will be performed for this file.

Indicates the name of the hardware compression dictionary that the user
has specified for this file. This is only present when the file is enabled for
hardware compression, and is using a customized dictionary.

For an Alternate Index type of dataset, indicates the offset of the alternate
key within the base cluster.

The number of user data records in the file, as of the last close.

The number of user data records that have been updated since the file
was last loaded.

For IAM KSDS files, indicates the amount of space used for the file, in
bytes. For IAM ESDS files, indicates the amount of actual user data
contained within the file.

Indicates that IAM journaling has been specified, either through the
JRNAD= IAM override, or through the LOG() IDCAMS define keyword.
Possible values are ENABLED indicating that IAM journaling is active, or
NONE indicating journaling has been explicitly disabled for this file.
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File Status

Freespace - Cl%

Freespace - CA%

Extended Overflow
- Recs

Requested
Overflow - Recs
Extended Overflow
- Blocks

Extended Overflow
Used

Extended PE
Extended Allocated
Extended Available

Space Used
Space Allocated
Total Space
Allocated
Secondary Space

Max Secondary

Share Options

Index Compress

IAMPRINT REPORT 10.71

Description of Field Contents:

Indicates if the file is LOADED or UNLOADED. A file will be in the
UNLOADED state if it has been defined but has not had a successful load,
or if a file load or reorganization has failed or is in progress.

The amount of space to be left free in each block, as a percentage of the
block size, as the file is being loaded or extended. Specified on the file
definition. For IAM files, this is referred to as the Integrated Overflow
Area.

The amount of CA% freespace specified on the file definition. This is used
by IAM to calculate an amount of allocated but unused space that is to be
retained by the file after the initial load.

The number of records in the Extended Overflow area of the file, as of the
last time the file was closed.

This is the overridden value for the size of the overflow area, in records,
when the file was defined or loaded. This value, if provided, will be used
when calculating the percentage of overflow used.

The number of blocks assigned to the Extended Overflow area.

Indicates, as a percentage, the amount of overflow space used. If a value
for overflow records is provided as an override (O=), then the used
percentage is based on that value. Otherwise, this is the percentage of
the currently allocated extended blocks that are being used.

The number of Extended blocks assigned as Prime Extension (PE)
blocks.

The total number of extended area blocks that the file can contain within
the currently allocated extents.

The number of extended area blocks that are available for use, which
could be assigned to either Extended Overflow, or Extended PE.

The amount of DASD space currently required for the file. (Does not
include space required for Extended Available blocks.)

For each volume, indicates the amount of DASD space allocated, in
tracks.

Total DASD space allocated, for all volumes.

Indicates the amount of space to be requested when a secondary extent
is required, as specified on the file define.

The maximum amount of DASD space IAM will request, when additional
DASD space is needed for this dataset.

Indicates the defined cross-region share option.

Indicates whether a compressed index structure exists for this file.
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Dictionary Saved

Unique Keys

Inserts

Deletes

High Allocated RBA

Alternate Key Size

Alternate Key
Offset

Journal Records

IAMPRINT REPORT 10.71

When the 1AM file is compressed by hardware, indicates either YES that
the dictionary has been saved within the dataset, or NO that the dictionary
is not contained within the dataset.

For an alternate index, indicates if the alternate keys are UNIQUE (YES)
or NONUNIQUE(NO). Unique keys means that each alternate key can
only index one data record in the base cluster. A value of NO means non-
unique keys, where each alternate key can index multiple data records in
the base cluster.

Indicates the number of records added since the file was last loaded.
Indicates the number of records deleted since the file was last loaded.

Total number of bytes of DASD storage allocated to the file. For ESDS
type files, this value can actually be lower than the High Used RBA field.
The reason is that the High Used is based on the length of the actual user
data. If the file is data compressed, the high allocated could be
substantially lower.

Field is printed for a Path type of dataset only, indicates the size of the key
for the data accessed via this path. For a path on an alternate index, this
will be the alternate key size. For a path on a base cluster, this will be the
primary key size.

Field is printed for a Path type of dataset only. This is the key offset for the
data as accessed via this path. For a path on an alternate index, this is the
offset of the alternate key within the prime record. For a path on a base
cluster, this is the offset of the primary key.

Indicates what type of journal records will be produced. Possible values
include ALL, BEFORE, AFTER or NONE.
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CENTER
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FIELDS

IAMPRINT Field
(Center Column)

File Defined

File Loaded

Last Updated

Pseudo Maximum
Logical Record
Length

Storage Required
for (Compressed)
Prime Index

Number of 1AM
Data Blocks

Extended High
Allocated RBN

IAMPRINT REPORT 10.71

Description of Field Contents:

The date and time when the file was last defined. The date can be in either
mm/dd/yyyy format, or if the EURODATE Global Option is set, will be in the
dd/mm/yyyy format.

The date and time that the last file load was completed. However, if a file
load had started, but is not yet complete, this time will be the starting time
of the last attempted file load.

The date and time of the last close of the file from a program that updated
the file.

If a PSEUDOLRECL value was specified when the file was defined, this
field will appear with the value that was specified. Programs doing a
SHOWCSB for the LRECL field, or a SHOWCAT will be returned this value
for the maximum record length in the dataset.

Indicates the amount of virtual storage that is required to contain the index
to the Prime Data area of the file, and whether or not the index has been
compressed.

Indicates the number of blocks in the dataset preceding the index area.
This value may need to be supplied via the MAXBLKS parameter to
IAMRECVR on a RECOVER operation.

Indicates the high allocated block number, to be used when it is necessary
to run IAMRECVR to recover a file after it has been damaged. Value is
specified via the XTNDEDHARBN keyword.

There are a few additional informational messages that may appear based on the status of the file
at the time the LISTCAT was done. Unless they do not reflect the actual file status, they generally
are of no major concern. These messages include:

* FILE HAS NOREUSE ATTRIBUTE, CAN NOT BE RELOADED
* FILE REORG HAS STARTED, AND HAS NOT COMPLETED
* FILE REORGANIZATION IS RECOMMENDED

* FILE IS OPEN, STATISTICS MAY BE INACCURATE

ASSOCIATIONS

For IAM datasets that are part of an Alternate Index Sphere, there will be an Associations section
of the report. This section will follow all of the above described sections, and include an entry for
each associated dataset. The dataset name will be preceded by the type of dataset (Cluster, AlX,
or Path). Then after each AIX entry name, the UPGRADE or NOUPGRADE attribute will be
displayed. For Path’s, the UPDATE or NOUPDATE attribute will be displayed. The dataset names
displayed are those that have been defined. If one or more of the associated datasets has been
renamed, copied to a new name, or restored with a new name, then a DEFINE RECATALOG must
be performed to update the association information. See Section 10.65 for information on
performing a Define Recatalog.
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IAMINFO REPORT

IAM will provide a one page run time report on dataset usage, which is produced each time an IAM
dataset is closed providing that the job has an IAMINFO DD card. 1AM will also optionally produce
an SMF record with the same information, if so enabled by the IAM Global Options table. These
reports contain information on the dataset attributes, various statistics about the content of the
dataset, statistics on the resource usage, and statistics on the different types of 1/0 requests
processed. The IAM Overrides used for each dataset are also included in the report, adjacent to
the statistic that would be most influenced by the override. The IAMINFO reports are the primary
information source for what is going on with each dataset. Many of the questions about the
resource usage or performance on any particular IAM dataset can be answered with the IAMINFO
reports.

The IAMINFO reports are easily obtained by providing an IAMINFO DD card in each job step that
processes an |IAM dataset. Normally this DD statement indicates a SYSOUT file, but can indicate
an actual sequential dataset if desired. The only additional overhead when using IAMINFO is the
overhead of actually formatting and writing out the report. 1AM always maintains the various
statistics that are reported on with IAMINFO, regardless of whether or not the DD statement is in
the JCL.

IAM can also optionally produce SMF records that contain all the information that appears on the
IAMINFO reports. To enable this facility, the IAM Global Option SMF=YES must be specified,
along with indicating the SMF record type to use by specifying RECTYPE=nnn. 1AM provides the
IAMSMF program that can produce IAMINFO reports from the SMF data. There is also the
IAMSMFVS program, which produces more of a summarization set of reports from the IAM SMF
data. Additionally, customers can provide their own programs to report on the IAM SMF data.

As can be seen from the example below, all that needs to be done to obtain IAMINFO reports for
job steps that process IAM datasets is to add an IAMINFO DD card.

//PROCESS EXEC PGM=anypgm
//SYSPRINT DD SYSOUT=%
//iamfile DD DISP=SHR,DSN=my.iam.dataset
> //1AMINFO DD SYSOUT=% & added DD card

Figure 55: Example of adding an IAMINFO DD card (EX1072A)
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10.72

If the DISK BLOCKS READ is not zero, then a

temporary dataset was used for the work area for the index, instead of a Data Space.

- INNOVATION DATA PROCESSING DATE-2002.169

- IAMNINFO VER 8.0/01P-

IAMINFO REPORT
the average and maximum record lengths are reported on. These lengths are recorded after data

compression, if any. Also reported on, under the IAM365 message, is the amount of data space

opened for FILE CREATION. Amongst the unique features of the IAMINFO file load report are that

used as a temporary work area for the index.

10.72 CONTINUED. ..
FILELOAD below. The file load is indicated in the IAM361 message, where it indicates that the dataset was

| AM400 INNOVATION |AM INFORMATION PRINT ROUTINE-

IAMINFO FOR There are two basic IAMINFO reports. The first is for a file load, for which a sample is provided

S
Mo
~u
-
o =
o= >
~= o
. o =
~o = ]
ow Il —
oo w [=8
~— «» o
=4 << o
oo w >
W = o
n> w o
oo o o
o
ow®o ~Nvaoo coo ©crno-oown coococococovoown
ws o 0w o™ Swo~~ o o o~
~ oo o o> o0 o> - < o -~
N << o~ el R ©o «©o <
o - ~r~ o o
~ o << -~
< ‘
- oo
oo —<
W~
—
vl Il i L | 1
Do v o =
T . Coow . Lo
o o [— —
Sy W Cm —
co o o< —
co o o» I o
~a oW - - w=
. O ~ o< Tl o
<o ' Fo on> P S T R =%
>uw . -3 O~ < OO <~
= . a —o 1O— .t IO
>w »o o mow o W OO
Sa oo e ool o =
<o - =mo ¢ Z W o Tm
— < O S o G D e
= O S i xO o m oo
. @ W Lom W~ o Zw
LW o =W T W=
[=) w o w» woo < DLO —_—
w i >uwiw co—x . D <
oc —NLw» [SY=y= ao T o>0oT
oz u—ow == STHFWLL LxO
=o w o [ENQEE =ZZwvom =—0
—— = > —— e ——<FSWwaOo
=+ < — < XXX DOHOOME<TA WLw
o< —Ox_ Wi acooowWw=E—0O>xw
oMo oo ocoo STAaNOOoOOS [=lelelelelelebyle o=}
<Tow—w©oo oo
ows ~ < oo
s . ©o<w©
Ny >~
co w oo
oo (&) ~<
N~ — .
—
1% >
— o
o |1 < [}
) wooo = v
-0 = P
» O w >
O < Do a
— < —OW > W <
— f <wnO Z 00— w
[ Tooo O v o
— O w p_— =
oo [SIT = — %
W <CO<CD Do L T B ~
= wiw O Y Y
(Y- v w w OW+ + 1 O
<O + << NN > — =D w
b =00 W<« @O owm
<Ovw<oo ocoo —vww — =D
T<>Da — W O —Dz=w . oo
ow > ozZw aouw mom Z==Zz0w %23 L
=0z <OoOw—0Oa + — o=
wo— wwoo S0OD>~— ' — > —
—_= — <wo —>=>ww SZO0Owuwx o <C —Oo<c
OCxwva x—woww O

L owo w ==
OO<<mwww Wi o v

So<HS—— S S OS00>0
CICDZ—— XXX TWWWWWZ < =W
—m-OZ—uwu —www —CooLoOW—0O—v

o~ ~o ~ w0 ©

©wwoo © ~ © ©

Mmoo ~o o ™ ~o

=== = = = =

<<< < < < <

-10-98 -

Figure 56: Sample of an IAMINFO Report for a File Load




10.72

IAMINFO REPORT
IAM361 message, where it will indicate either that the file is opened for INPUT or UPDATE

processing. Other differences from the file load report include statistics for IAM's Dynamic Tabling
feature, and statistics for the Index Space, which is a Data Space used to hold the index for the

10.72 CONTINUED...
dataset.

FILE ACCESS
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IAMINFO FOR A sample IAMINFO report for normal file access is shown below. A file access is indicated on the
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Figure 57: Sample IAMINFO Report for File Access




10.72

IAMINFO
REPORT
DESCRIPTION

IAM362

DATA
CHARACTERIST
ICS

IAMINFO REPORT 10.72
CONTINUED. . .

The following tables will describe the various fields that appear on the IAMINFO Report. The first
header line, IAM400 indicates the version and level of IAM that processed the dataset, and the date
of the report. The second header line, IAM360, provides the Step Name, the DD Name of the file
being processed, and the Dataset Name. The third header line, IAM361, indicates the name of the
program that opened the 1AM dataset, file processing mode (i.e. Creation, Input, or Update), and
the open and close time stamps.

IAM FILE FORMAT Indicates if the file is an ENHANCED format IAM dataset, an SMS-EXT for
DFSMD extended format, or a COMPATIBLE format IAM dataset.

IAM FILE STATUS Indicates whether the file is in a LOADED state, or an UNLOADED state.

LOGICAL RECORD The maximum record length, as specified when the dataset was defined..
LENGTH

CISIZE The control interval (Cl) size specified when file was defined. If no explicit
Cl size was provided, then IAM calculates a value based on the maximum
record size.

KEY SIZE The length of the key, specified when file was defined. The maximum key
length for an IAM dataset is 249 bytes.

KEY OFFSET The relative position of the key within the user data record. (RKP) The key
must be positioned within the first 4K of the data record.

AVERAGE During a load operation IAM calculates an average length for the records
RECORD LENGTH that were loaded into the file. For data compressed files, the length is after
compression.

NOTE: This field only appears for a file CREATION report.

LARGEST RECORD During a load operation IAM reports the length of the largest record that was

PROCESSED written to the file.
NOTE: This field only appears for a file CREATION report.

TOTAL RECORDS The total number of records in the IAM file.
NOTE: This field does not appear on a file CREATION report.

TOTAL RECORDS The total number of records deleted from the IAM file since creation.
DELETED NOTE: This field does notappear on a file CREATION report.

TOTAL RECORDS Thetotal number of records updated in the IAM file since creation.
UPDATED NOTE: This field does not appear on a file CREATION report.

TOTAL RECORDS The total number of records inserted into the |IAM file since creation.
INSERTED NOTE: This field does not appear on a file CREATION report.
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IAM363

FILE BLOCKING
CHARACTERIST FACTOR

ICS
BLOCKSIZE

TRACKS IN USE

VARIABLE
LENGTH
OVERFLOW

DATASET TYPE

SHARE OPTIONS

NUMBER OF IAM
DATA BLOCKS

HIGH ALLOCATED
RBN

INTEGRATED
OVERFLOW (ClI%)

DASD RESERVE
(CA%)

FILE DEFINED
DATE / TIME

FILE LOADED
DATE / TIME

FILE UPDATE
DATE / TIME

IAMINFO REPORT 10.72

A value of 1 to 15 is the number of blocks per track (as blocking factor). A
larger value indicates the requested block size from the IAM CREATE B=
override.

Physical blocksize of the IAM file. This is the actual blocksize developed
and used by IAM.

NOTE: IAM will determine the optimal blocksize for a file based upon the
file's record length, the blocking factor requested and the track capacity of
the device. The IAM blocksize is transparent to application programs even
when the blocksize is altered or the file is relocated to a different device

type.

Number of tracks currently being used by IAM for the file. Does not include
unused (available) Extended blocks.

A YES value indicates that IAM will fit as many records as possible into an
extended overflow block. A NO value indicates that IAM will only put in the
number of maximum size records that will fit within an overflow block.

Describes the type of dataset IAM is simulating. Possible values include:
KSDS, for key sequenced dataset, ESDS for entry sequence, (i.e.
sequential), ESDS/P for ESDS files defined with PSEUDORBA specified,
or AIX for an alternate index.

Indicates the defined cross region share option for this file. Possible values
are: 1, 2, 3, or 4. The use of IAM files with Share Option 3 or 4 is not
recommended, as possible data loss can occur.

The number of blocks in the file up to where the prime index begins. This
field may be needed to run IAMRECVR for recovery if the first block in the
file has been damaged.

This the highest allocated block number currently in the IAM file. This field
may be needed to run IAMRECVR for recovery if the control information
about the file has been damaged.

The amount of space, as a percentage, left free in each prime data as the
file is being loaded. The space can subsequently be used for file
expansion. This value is specified and is similar in concept to ClI
Freespace.

Indicates the CA Freespace value that was specified when the file was
defined. This is used to by IAM to reserve some space for future expansion
during automatic space release, which occurs during the first file load.

The date and time that the file was defined.
The date and time of the completion of the last file load or reorganization for

this file.

The date and time the file was last closed by a program that updated the file.

-10-101 -



10.72 CONTINUED. ..

IAM372
EXTENDED EXT. OVERFLOW

AREA RECORDS

CHARACTE‘?% EXT. OVERFLOW
BLOCKS

EXTENDED
BLOCKS
ALLOCATED

EXTENDED PE
BLOCKS

EXTENDED
BLOCKS USED

EXTENDED
BLOCKS
AVAILABLE

IAMINFO REPORT 10.72

Number of records currently contained in extended overflow blocks.

Number of extended overflow blocks.

Number of extended overflow blocks that will fit within the current amount
of DASD space allocated to the file.

Number of extended blocks assigned as Prime Extension (PE) blocks.
Total number of extended overflow blocks in use. This includes Overflow,

PE, and Extended Index blocks.

The number of extended blocks that are available for use within the
currently allocated DASD space.
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IAM365
EXECUTION
STATISTICS

TOTAL STORAGE
REQUIRED

PRIME INDEX
[COMPRESSED]

STORAGE ABOVE
THE LINE

COMPRESSED
DATA STRUCTURE

INDEX SPACE
USED (K)

TOTAL JOB INDEX
SPACE USED

REQUESTS
PROCESSED

REQUESTS FAILED

DISK BLOCKS
READ

DISK BLOCKS
WRITTEN

DYNAMIC BUFFER
RETRIEVALS

MAXIMUM
BUFFERS USED

DYNAMIC TABLE
RETRIEVALS

DYNAMIC TABLE
RECORDS

DATA SPACE
USED
(M BYTES)

DATA SPACE
SIZE(M BYTES)

IAMINFO REPORT 10.72

Total virtual storage from the job's address space acquired by IAM during
this execution for this dataset.

Indicates the amount of virtual storage required for the index to the prime
data area of this file. Also, if the index is in a compressed format, the word
COMPRESSED appears.

Total amount of virtual storage acquired above the 16MB line.

Indicates whether data compression was used for this file.

The amount of virtual storage, in KB, used by this dataset in the Data
Space that was acquired for IAM index structures.

The total amount of virtual storage, in KB, used so far by IAM in this job
step in the Data Space that was acquired for the IAM Index Structure.

Number of requests made against the file, since last OPEN, by the
application (a breakdown by command type follows in the command
execution summary).

Number of requests made to IAM which did not complete normally (i.e.
EOF on sequential read, no record found on random read)

Number of physical I/O's used to read blocks from the file.

Number of physical I/O's used to write blocks to the file, except during a
load of a DFSMS extended format dataset, in which case this is will be the
number of blocks written to disk.

Number of times that IAM was able to retrieve a block from the buffer pool
without the need for a physical 1/0.

The maximum number of data buffers acquired by IAM's Real Time
Tuning during this execution. This may be accompanied by an IAM367 or
IAM368 informational message indicating that if IAM was allowed to
acquire more buffers the number of 1/0's required to service the requests
against the file could have been reduced. All buffers are acquired above
the 16MB line.

Number of random read requests satisfied by IAM's Dynamic Tabling of
data records in virtual. IAM's Dynamic Table (DYNCORE) is maintained
in virtual storage above the 16MB line.

The total number of data records IAM placed into the Dynamic Table.

The amount of area actually used in the data space during file load.

The size of the data space created during file load.
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IAM366
COMMAND
EXECUTION

SUMMARY

GET RANDOM
PUT UPDATE

GET SEQUENTIAL
PUT ADD

GET PREVIOUS

POINT (START
BROWSE)

GET CI
(SEQUENTIAL)

PUT CI (UPDATE)
GET CI (RANDOM)
PUT CI (ADD)

GET KGE/GENERIC

POINT KGE/
GENERIC

GET
(SKIP SEQUENTIAL)

ERASE

ENDREQ

WRTBFR

IAM STATISTICS
IAM FLUSH BUFFER
CLOSE

OPEN

CLOSE TYPE=T
VERIFY

INVALID REQUESTS

RECORD LENGTH
CHANGES

SEQ CHAINED
BLOCKS READ

SEQ CHAIN
WRITTEN

IAMINFO REPORT 10.72

Number of random READ requests with an exact key specified.
Number of UPDATE requests.

Number of sequential GET requests.

Number of INSERT requests.

Number of GET PREVIOUS requests.

Number of POINT requests.

Number of sequential control interval GETS. (ESDS only)

Number of CONTROL INTERVAL UPDATES (ESDS only)
Number of CONTROL INTERVAL GETS (ESDS only)
Number of CONTROL INTERVAL ADDS (ESDS only)

Number of random or skip sequential reads, indicating search for key
greater or equal, and /or partial key search. (KSDS only)

Number of POINT, or START BROWSE, requests indicating a search for
key greater or equal, or partial key search. (KSDS only)

Number of GET’s issued in Skip Sequential mode, with an exact key
specified. (KSDS only)

Number of requests to delete records. (KSDS only)
Number of LSR ENDREQ requests

Number of LSR WRTBFR requests

Number of IAM statistic requests

Number of IAM flush buffer requests

Number of CLOSE requests

Number of OPEN requests

Number of TEMPORARY CLOSE requests
Number of VERIFYs

Number of requests with RPL error's

Number of records with length changes

Number of chained buffers during READ I/O.

Number of chained buffers during WRITE 1/O.
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10.72 CONTINUED...
IAMINFO As indicated previously, if the IAM Global Options have been set to enable the recording of IAM
REPORTS FROM SMF records, then the IAMSMF program can be used to print IAMINFO reports from the SMF data.
IAMSMF This is a handy way to make sure that the information will be available, without having to put
IAMINFO DD cards in all of the jobs using IAM datasets. IAMSMF can be run either against the live
SMF dataset, or SMF history datasets. To obtain the reports, use the IAMINFO command of
IAMSMF.
The IAMINFO command offers a variety of selection criteria, so that you can limit the number of
reports produced, if desired. Amongst the criteria that can be specified are job names, dataset
names, by dates, or by various dataset attributes or activity levels. Full details on the various
options and keywords are available in the System Analysis Utilities section of the manual.
EXAMPLE OF An example of running the IAMSMF utility to print IAMINFO reports is shown below. The DD cards
IAMSMF JCL required are SYSPRINT for the printed report(s), SYSIN for the control card input, and SYSMF
FORIAMINFO which is the dataset containing the SMF data. In the example, IAMSMF will print out IAMINFO
REPORTS reports only for the specified job name, plus MERGE=NO means that a report is produced for each
IAM dataset close.
//TAMINFO EXEC PGM=IAMSMF,RECION=0M
//SYSPRINT DD SYSOUT=x
//SYSMF DD DISP=0LD,DSN=my.smf.data
//SYSIN DD *
IAMINFO JOBNAME=my job ,MERGE=NO
/%
Figure 58: Example JCL for IAMIFNO Reports from IAMSMF (EX1072B)
The IAMINFO reports that are produced by IAMSMF have the IAM360 and IAM361 messages
replaced by an IAM370 Job Characteristics Section. The fields in that section are described below.
IAM370 . .
JOB JOB NAME Indicates the name of the job that processed the IAM dataset.
CHARACTERIICS,; STEP NAME Indicates the job step name that processed the IAM dataset.
PROGRAM NAME The name of the program that opened the IAM dataset.
FUNCTION Indicates the function, which can be File Creation, Input Processing, or
Update Processing.
DDNAME The DD name that was processed.
DSNAME The name of the IAM dataset processed.
DATE OPENED The date that the dataset was opened.
TIME OPENED The time that the dataset was opened.
DATE CLOSED The date that the dataset was closed.
TIME CLOSED The time that the dataset was closed.
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10.73

IAMSMFVS

EXAMPLE
IAMSMFVS JCL

IAMSMFVS REPORTS 10.73

IAMSMFVS REPORTS

Another reporting alternative, if the IAM SMF records are being recorded, is to use the IAMSMFVS
program. IAMSMFVS provides a handy way to monitor and track the use of IAM within an
installation, or by particular applications. This program produces three reports, an EXCP report, a
Dataset Report, and a Size Report. Each report summarizes activity with one line per dataset and
reports on different statistics and attributes. The EXCP report and the Size report by default report
on the top 100 datasets, while the Dataset Report contains all of the datasets that were processed.
Some customers have used the IAMSMFVS report to watch and determine when various 1AM
datasets may need to be reorganized based on percentage of the overflow area in use.

An example of the JCL and control card to run IAMSMFVS are shown below. Full details on running
IAMSMFVS and on the control card input are provided in the System Analysis Utilities section of
the manual. Please note that IAMSMFVS requires SMF type 30, subtype 4 records or SMF type 4
records to produce reports. There is one keyword specified on the example REPORT control card,
which is DSORG=IAM. By default, IAMSMFVS will produce reports on IAM and VSAM. (Note: For
VSAM only, specify DSORG=AM).

//1TAMSMFVS EXEC PCGM=IAMSMFVS, REGION=0M
//SYSMF DD DISP=SHR,DSN=my.smf.data
//7SYSPRINT DD SYSOUT=x
//SORTIN DD UNIT=SYSDA,SPACE=(CYL, (15,5))
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL, (15,5))
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (15,10)
//SORTWKO2 DD UNIT=SYSDA,SPACE=(CYL, (15,10)
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL, (15,10)
//7SYSOUT DD SYSOUT=x
//SYSIN DD

REPORT DSORG=IAM
/%

Figure 59: Example of JCL to run IAMSMFVS (EX1073A)

A few additional keywords for the REPORT control card that you might find useful for IAM reporting
include:

* CURRENT - Specifies that the current overflow usage values be reported on, rather than the
maximum amount encountered in the data.

* DETAIL - The EXCP report will contain a breakdown for each use of the file, including job,
step, and program name information.

* DSG - Specifies only datasets that begin with the value(s) specified will be included in the
reports. For example, DSG=PROD, or DSG=(PROD1,PROD2.AP,PRODS.AR)

* MAXDSNS - Specifies the maximum number of datasets that IAMSMFVS will accumulate
statistics for. The default value is 1500. Note that for VSAM, each component counts as a
dataset, plus the cluster name. So, a KSDS will require 3 entries, and an ESDS will require 2
entries. 1AM datasets only require 1 entry each.

* MAXREPORTS - Specifies the number of datasets that will be included in the EXCP and the
SIZE reports. Default is 100.
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10.73 CONTINUED. ..

SAMPLE The first page of the IAMSMFVS output consists of a summarization of all of the data that was
IAMSMFVS selected for reporting, including totals for dataset names, job names, total EXCP counts by access
SUMMARY method, and DASD space used by access method (i.e., IAM and VSAM). Below is sample output

REPORT of the first page.

| AM400 SMF REPORT/DATA EXTRACT PROGRAM-IAMSMFVS VER 8.0/01P-INNOVATION DATA PROCESSING DATE-2002.169
| AM303 CARD IMAGE - x REPORT DSORG=IAM 00120035%
IAM491  SMF REPORT FUNCTION STARTED - 08.54.31
[AM601 SMF RECORDS -- READ.... .. 4763 USED....... 92 DROPPED.........
22 DATASETS TABLED REPRESENTING 2 JOBS -- DATED 2002.169 07:38 THRU 2002.169 08:31
SPACE UTILIZATION SUMMARY -
DEVICE TYPE..... 3380 VSAM CYL/TRK........ 0/00 IAM CYL/TRK...... 139/02
DEVICE TYPE..... 3390 VSAM CYL/TRK........ 0/00 [AM CYL/TRK...... 274/08
TOTAL DISK EXCPS.... ... 36336 VSAM EXCPS............. 0 IAM EXCPS. ... . .... 30112
Figure 60: Sample IAMSMFVS Summary Report
SAMPLE After the Summary Report, IAMSMFVS produces the EXCP report. There is a separate EXCP
IAMSMFVS IAM report for IAM datasets and VSAM datasets, if both types of datasets are being reported on. In our
EXCP REPORT sample case, only IAM datasets are being reported on, so there is only an IAM EXCP report. Below
is a sample of an IAM EXCP report, as produced by IAMSMFVS. Entries are sorted by largest to
smallest EXCP count. As stated previously, only the top 100 datasets are included, unless
MAXREPORTS has been specified with a different value.
£3M30963MF REPORT/DATA EXTRACT PROGRAM- | AMSMFVS VER 8.0/01P- INNOVATION DATA PROCESSING DATE-
‘ IAM EXCP REPORT
USE TOTAL OVRFLW  USED
DATASET NAME COUNT EXCPS RECORDS READS INSERTS UPDATES DELETES  RECS % TRKS
IAMV.DCV209.CLUSTER 2 9923 40960 164867 0 1024 0 140 10 704
I AMV . KSD985.CLUSTER 7 7031 167213 160022 3630 0 3606 11 4118
IAMV.DCV207.CLUSTER 2 3490 8192 34819 0 2048 0 252 20 80
IAMV.DCV205.CLUSTER 2 2628 5824 19139 864 1024 0 449 33 100
IAMV.DCV211.CLUSTER 2 2344 20000 28193 0 0 0 0 100 346
IAMV.DCV202.CLUSTER 2 1674 5120 22083 512 64 0 256 11 47
IAMV . DCV204 . CLUSTER 2 1309 5824 19139 864 1024 0 462 17 51
IAMV.DCV203.CLUSTER 3 752 6172 11794 1038 1524 0 655 35 24
IAMV.DCV210.CLUSTER 2 381 100000 108193 0 0 0 0 100 228
IAMV .DCV208B.CLUSTER 3 185 10800 21601 0 0 0 0 100 41
IAMV.DCV201.CLUSTER 2 126 4096 17411 0 1024 0 79 1 7
IAMV.DCV213. CLUSTER 2 116 10000 192 0 60 4 0 100 178
IAMV . DCV208A.CLUSTER 3 46 10800 21602 0 0 0 0 100 49
IAMV.DCV212.CLUSTER 1 25 10000 0 0 0 0 0 100 178
[AMV .DCV402.CLUSTER 3 18 42 9 4 0 0 0 0 4
IAMV.DCV206.CLUSTER 2 8 4096 4097 0 0 0 0 100 6
END OF IAM EXCP REPORT

Figure 61: Sample IAMSMFVS IAM EXCP Report

The Use Count is the number of SMF records processed for the dataset. The following fields
represent the accumulation of data from all of the records: EXCPS, READS, INSERTS, UPDATES,
and DELETES. If the keyword CURRENT is included on the REPORT request, then the Overflow
statistics are from the most recent record, otherwise they are the maximum encountered. The
RECORDS and TRACKS USED are the maximum encountered.
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CONTINUED. . .

The next report is the Dataset Summary Report. This report is sorted by dataset name, and
includes all of the datasets selected for this execution of IAMSMFVS. The information presented
includes basic dataset attribute information, such as record length, key length, relative key position,
and the block size or Cl size.

DATASET NAME
IAMV.DCV201

IAMV.DCV202.
AMV.DCV203.
AMV.DCV204.
AMV.DCV205.
IAMV.DCV206 .
I AMV.DCV207.
IAMV.DCV208A
IAMV.DCV208B
AMV.DCV209.
I AMV.DCV210.
IAMV.DCV211

IAMV.DCV212.
IAMV.DCV213.
AMV.DCV402.
IAMV .KSD985.
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Figure 62: Sample IAMSMFVS Dataset Report

The RECFM values for IAM datasets have the following meanings:
FB: Compatible format, fixed length records

VB: Compatible format, variable length records

VE: Enhanced format, variable length records

VO: Enhanced format, variable overflow

DC: Data Compressed

Note that for IAM datasets, the average record length is based only on records initially loaded into
the dataset, and if data compression was being used, will be based on the record lengths after
compression.
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CONTINUED. . .

The Size report is broken out in a manner similar to the EXCP report. There are separate reports
for IAM and VSAM datasets, and the reports consist of the largest 100 datasets, or whatever value
was specified on the MAXREPORTS operand. This report contains the most information about the
overflow area use, so it would be the one to use for a determination as to whether reorganization is
needed.

IAM400 SMF RE

—

DATASE
[AMV .
[AMV .

cm

viviwviviviviwiwliwlwlwiwlwlwlw o
OOOOOOOOOOOOOOOWm
<< < < < < << << <<<<<O
BRORONRONRONRONRONNONNGO =
[elofololololfolofole NURGENEY Yo I
O AWONORNUINWNO ~xul + Z

MV,

PORT/DATA EXTRACT PROGRéM-\AMSMEVS VER 8.0/01P-INNOVATION DATA PROCESSING DATE-2002.169
IAM SI1ZE REPORT
TRACKS TOTAL USE TOTAL INDEPENDENT OVERFLOW PRIME
USED EXCPS COUNT RECORDS MAX REC USE REC % USE EXT Cl%
CLUSTER 4118 7031 7 167213 30290 3606 1 0 0
CLUSTER 704 9923 2 40960 1400 140 10 0 10
CLUSTER 346 2344 2 20000 0 0 0 0 10
CLUSTER 228 381 2 100000 0 0 0 0 10
CLUSTER 178 116 2 10000 0 0 0 0 10
CLUSTER 178 25 1 10000 0 0 0 0 10
CLUSTER 100 2628 2 5824 1342 449 33 7 10
CLUSTER 80 3490 2 8192 1260 252 20 0 10
CLUSTER 51 1309 2 5824 2640 462 17 4 10
.CLUSTER 49 46 3 10800 0 0 0 0 10
CLUSTER 47 1674 2 5120 2176 256 1 0 6
.CLUSTER 41 185 3 10800 0 0 0 0 10
CLUSTER 24 752 3 6172 1848 655 35 4 10
CLUSTER 7 126 2 4096 5712 79 1 0 10
CLUSTER 6 8 2 4096 0 0 0 0 10
CLUSTER 4 18 3 42 227 0 0 4 10

Figure 63: Sample IAMSMFVS IAM Size Report

For Enhanced Format files, the Maximum Overflow Records are based on either the user specified
number of overflow records, from the CREATE O= override. The O= override value is retained for
informational purposes to aid in making decisions about when the dataset should be reorganized.
IAM makes no guarantee that there is sufficient DASD space for IAM to actually keep that number
of records in the overflow area. Also, the overflow may be able to hold more records than the
number specified, so the overflow used percentage can exceed 100.

If no override had been provided, then maximum overflow records is calculated based on the
number of extended blocks currently allocated to the dataset.
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REPORTING ON IAM DATASETS WITH FDREPORT

Customers who have the ABR product from Innovation Data Processing can use FDREPORT to
find and provide information on IAM datasets. FDREPORT is a very powerful and flexible reporting
tool, that enables the user to customize reports with information about datasets residing on their
DASD volumes. FDREPORT can pull information from the VTOC, the catalog, the VVDS, and for
IAM datasets, statistical and attribute information from the dataset itself, and merge that information
into a single report. Using FDREPORT, you can find out where all of your IAM datasets are, which
datasets are IAM datasets, how much space is being used by IAM, does a particular volume or
volume group have any IAM datasets, plus many dataset management other questions.

Full information on using FDREPORT is in Section 54 of the FDR manual. It is quite easy to use.
First, you specify what datasets you want to report on using the SELECT or XSELECT cards. You
can also exclude various datasets with the EXCLUDE or XEXCLUDE control cards. Then, using the
REPORT card, you specify what fields you want included in your report. Next, you can provide your
own report title using the TITLE card. Then, with the PRINT card, FDREPORT goes to work for
you, and very quickly you will have your own customized report.

Shown below is a sample of the JCL and control cards that can be used to find all of the IAM
datasets in your installation. The information being requested includes:

1. SPLDSN - The dataset name, split across two lines if it is very long.
2.VOL - The volume containing the dataset.
3. SIZE - The space allocated to the dataset, in tracks.
4. %FREE - The percentage of unused space.
5. NOEXTENT - The number of extents.
6. BLKSIZE - The block size of the dataset.
7. MAXLRECL - The maximum record length.
8. KEYLEN - The key length of the dataset.
9. RKP - The relative key position.
10. RECORDS - The number of records in the dataset.
11. OVERUSED - The number of records in the IAM Overflow Area
//KSD972C EXEC PGM=FDREPORT,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSIN DD
XSELECT DSORC=IAM
REPORT FIELDS=(SPLDSN,VOL,SIZE,%FREE,NOEXTENT,
BLKSIZE ,MAXLRECL,KEYLEN,RKP,RECORDS,OVERUSED)
TITLE LINE="1AM DATASET REPORT"
PRINT ENABLE=IAM,SORT=COMBINE,SORTALLOC=(SORTWORK,CYL),ONLINE
/%

Figure 64: Sample JCL to run FDREPORT (EX1074A)
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10.74 CONTINUED...
SAMPLE The report produced by the JCL and control cards above looks like this:

FDREPORT
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Figure 67: Example 2 of FDREPORT Output
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IAM DATASET MAINTENANCE 10.80
10.80 IAM DATASET MAINTENANCE

OVERVIEW As with any indexed dataset, IAM datasets require periodic maintenance. This includes such
chores as periodic reorganizations, renaming, recataloging, backup and restore, moving, and on
rare occasion a recovery may be necessary. This section will explain why and when such chores

are necessary, and provide plenty of examples on how to accomplish each chore to meet your
processing requirements.
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REORGANIZING IAM DATASETS

With the enhancements made to IAM in prior versions, datasets may now be able to exist for quite
a long length of time before reorganization is necessary due to increased DASD storage
requirements for the Overflow area. However, as with any indexed dataset type, IAM datasets
that are updated will have to be periodically reorganized for optimum performance and DASD
space usage. As records are added or updated with record length increases, these records are
placed into the Extended areas (Extended Overflow / Extended PE) of the IAM dataset. This
causes the amount of virtual storage required to index the file to increase. As the overflow index
grows, there will also be additional CPU time required to open the dataset, and to search and
maintain position within the index. Additionally, for sequential processing, keys in ascending key
sequence can end up scattered throughout the extended overflow area causing excessive /O
when reading or updating the dataset. Datasets are still subject to running out of extents or DASD
space. Deleted records may leave significant portions of the prime area empty and not reusable
because the original prime index is no longer reflective of the data in the file. For these reasons,
updated files are going to need periodic reorganization.

Many applications that have been using VSAM or IAM datasets already have regularly scheduled
dataset reorganizations. Generally, there should be no need to change the schedule. For datasets
that are only reorganized when needed, the difficulty is in determining when an IAM dataset should
be reorganized. With Compatible format IAM files, it was relatively easy because of the fixed size
of the overflow area. With Enhanced format files the ability to acquire extents and now with
variable overflow, it is not quite as clear cut. Amongst the criteria to consider are:

1.Amount of virtual storage required for the Extended Overflow Index. This can be estimated
by multiplying the number of records in Overflow by the key length plus 4.

2.Percentage of records that are in Extended Overflow. For example, if more than 10% of the
records in the dataset are in Extended Overflow, then the dataset should be reorganized.

3.Number of extents being used for single volume dataset.
4.The Extended area of the file exceeding a specified quantity of DASD space.
5.Exceeding specified quantity of records in Extended Overflow.

To aid in determining when a dataset should be reorganized, IAM will produce a warning
message, IAMW22, during open or close if certain conditions are detected for which a
reorganization might be warranted. These messages are meant to bring to attention that a
reorganization should be considered for the indicated datasets. Certainly some datasets may
continue processing for several days or weeks without a reorganization after hitting a threshold
condition, but only experience will be able to indicate if that is true. Other datasets, such as small
datasets with very high activity, may need to be reorganized more frequently. The IAM thresholds
include the Extended Overflow index exceeding sixteen megabytes of storage, using thirteen or
more extents for a single volume dataset, or when the overflow area exceeds one thousand
cylinders. The Overflow override can be used to monitor how much overflow space is being used,
similar to what was done for Compatible format 1AM files, except that the limit is no longer the
absolute limit. By providing the override, IAM will monitor and inform you via an IAMW22 message
that a reorganization is recommended because the Extended Overflow area exceeds the number
of records specified.

Reorganization can be done automatically. Innovation Data Processing offers a software
package, FDRREORG, which can automate file reorganizations for IAM, VSAM, and PDS types
of datasets. Other alternatives used by some customers include using the IAM SMF reports or
the IAM SMF records directly to trigger dataset reorganizations, and the IAMW22 message has
also been used. Also the IAMPRINT report produced by a LISTCAT can trigger a dataset
reorganization.

NOTE: FDRREORG must be at the 5.4/20 level or higher for IAM data sets that use hardware
compression and/or are DFSMS extended format.

-10-113 -



10.81

HOW TO
REORGANIZE

ALTERNATE
INDEX
CONSIDERATIO
NS

BACKUP OF
COMPRESSED
DATA
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CONTINUED. . .

IAM datasets can be easily reorganized with the FDRREORG product from Innovation Data
Processing. FDRREORG can search out all or just the selected IAM datasets, and if they meet the
specified criteria, will be automatically reorganized. FDRREORG maximizes buffering for fast
reorganizations, can reorganize multiple datasets concurrently, and has a feature to DELETE and
DEFINE the datasets that are being reorganized. FDRREORG provides the capability to read from
each volume of a multivolume IAM dataset concurrently (the MAXPARALLELBACKUPS=
keyword), which can result in faster reorganization times for the very large datasets.

The other common way to reorganize an IAM dataset is with IDCAMS REPRO. With appropriate
buffering, IDCAMS REPRO can perform the reorganization quickly. The general technique is to
REPRO the data from the IAM dataset into a sequential dataset, then optionally delete and redefine
the IAM dataset, followed by an IDCAMS REPRO REUSE from the sequential dataset into the IAM
dataset. An alternative with IDCAMS is to REPRO from one IAM dataset into another IAM dataset
without going to a sequential dataset. This could save considerable time, providing that there is the
DASD space available for both copies of the dataset, and that a sequential back up of the data is
not required. Some installations have written programs to read the IAMSMFVS report for IAM
datasets or to read the optional IAM SMF records directly, and then build and submit job(s) to
reorganize the selected files. The IAMPRINT LISTCAT output has also been used for this purpose.

Some application software packages provide their own dataset reorganization utility. The one thing
to watch out for with such utilities is to determine if they are doing a single record load followed by
a mass insert. Such a process will result in the data records all being placed within the extended
areas of the file, which may adversely impact the performance of the file in subsequent executions.
If such is the case, then an additional reorganization by IDCAMS should be done following the
application reorganization to ensure optimum performance.

IAM base cluster types of datasets with alternate indexes are marked as non-reusable by IAM,
same as with VSAM. The base cluster cannot be reorganized without deleting and redefining the
base, and all of the related components except by FDRREORG. This is to help insure that the
alternate index files retain their integrity with the base cluster. The IAM alternate index datasets
can be reorganized as needed, or they can just be rebuilt. FDRREORG V5.3/50 or higher is
required to reorganize IAM Alternate Index datasets, or FDRREORG V5.4/20 if any of the IAM
datasets are hardware compressed or in a DFSMS extended format.

An 1AM feature that may help speed up the reorganization is to not decompress the data while it is
being read, and to accept the IAM compressed data format on the reload. This feature will eliminate
the CPU time spent decompressing and compressing the data, and eliminate I/O transfer time to
the output device. If the output is a tape device that offers compression, there normally will not be
any savings in tape usage because the data is already compressed. FDRREORG will automatically
invoke this facility. For IDCAMS REPRO, the IAM ACCESS and CREATE Override of
BACKUPCOMPRESSED must be specified on both the backup and the reload portion of the
reorganization. Note that the sequential file record length must be at least eight bytes larger than
the defined maximum record size for the dataset being copied, and should also have a record
format of variable blocked (RECFM=VB). This facility is not recommended for use when the
sequential backup is read by other application programs, as the data is not in a usable form. The
compressed backup file can be converted to an uncompressed sequential file by the IAMRECVR
DECOMPRESS command. For the adventuresome, IAM provides a callable service that will read
and decompress a sequential file with compressed IAM data, and can also write out user data to a
sequential file in IAM compressed format. Refer to the Reference Section of this manual for further
information on using the callable service. Note that while SYNCSORT can be used to reorganize
IAM files, it cannot use the BACKUPCOMPRESSED feature because of the mechanisms it uses to
determine the file characteristics.
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CONTINUED. . .

The first example of reorganizing IAM datasets is with FDRREORG. In this example, all cataloged
IAM datasets that have a high level index of MYIAM will be considered for reorganization. The
criteria being specified is that if any of the following are true, the dataset will be reorganized:

* The Overflow Index exceeds 4 megabytes.
¢ More than 10% of the records in the file are in the Extended Overflow area.
e There are more than 1,000,000 records in Overflow.

Defaults for the backup datasets and for the maximum tasks will be used.

//REORGIAM EXEC PCM=FDRREORG,REGION=0M
//SYSPRINT DD SYSOUT=x
//REORGPRT DD SYSOUT=x
//REORGRPT DD SYSOUT=k
// TAMINFO DD SYSOUT=x
//7SYSIN DD ES
REORG DSTYPE=IAM
SELECT CATDSN=(MYIAM %), 6 [FANY,
OVERFLOWINDEX>4194304,
PCTTRECO>10,
ORECS>1000000
/%

Figure 68: Reorganization of Multiple IAM Datasets Selected by FDRREORG (EX1081A)

In this example, a single multi-volume |IAM dataset is reorganized in parallel mode. This feature
allows concurrent reading of the different volumes on which the 1AM dataset resides, which can
reduce reorganization time depending on the I/O configuration for both the source IAM dataset, and
the backup datasets. Note that as required by FDRREORG, the BACKUPINDEX is specified with
a ? embedded so that each volume backup has a unique name.

//REORGIAM EXEC PCM=FDRREORG,REGION=0M

//SYSPRINT DD SYSOUT=x

//REORGPRT DD SYSOUT=x

//REORGRPT DD SYSOUT=k

//1TAMINFO DD SYSOUT=x

//7SYSIN DD ES
REORG MODE=P,MAXP=4 6 BACKUPI=++BACKUP?
SELECT CATDSN=(MYIAM.DATASET)

/%

Figure 69: Reorganization with Multiple Volume Parallel Read (EX1081B)
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In this example, the IAM dataset is reorganized with an IDCAMS REPRO. IAM Overrides are used
to maximize buffering, and to not decompress the data. The sequential dataset is being written to
a 3390 type of DASD volume, where _ track blocking is being specified. Note that a permanent
dataset name is being given for the sequential file, and that the dataset is being kept and cataloged,
even if the job abends. It can be deleted once the reorganization has been verified as successful.
Extreme caution must be used to prevent the loss of valuable data. Note the use of the IF MAXCC
conditional operation under IDCAMS, which will stop the reorganization if any errors occur. This is
done to provide maximum protection for the data being reorganized.

Warning: Do NOT use a temporary dataset for the sequential output file! Doing so may
result in data loss should the file reload portion of the REPRO fail for any reason!

Note that the IAM dataset is referenced by the IDS and ODS parameters. This will cause IDCAMS
to dynamically allocate the 1AM dataset, which is being done just in case the define is changed at
some time to place the IAM dataset on a different volume.

//REORG EXEC PCM=IDCAMS ,REGION=0M
//SYSPRINT DD SYSOUT=x%
//1TAMINFO DD SYSOUT=x
//1AMPRINT DD SYSOUT=x%
//BACKUP DD DSN=my .backup.iam.dataset
// DISP=(NEW,CATLG,CATLG),
// UNIT=3390,V0L=SER=MY3390,
// SPACE=(CYL, (100,50) ,RLSE),
// DCB=(RECFM=VB,LRECL=108,BLKSIZE=27998,BUFNO=30)
//1TAMOVRID DD k
ACCESS DD=&ALLDD,MINBUFNO=32 ,MAXBUFNO=64 ,BACKUPCOMPRESSED
CREATE DD=&ALLDD,CRBUFOPT=MCYL,BACKUPCOMPRESSED
/k
//SYSIN DD *
LISTCAT ENT(my.iam.dataset) ALL
REPRO IDS(my.iam.dataset) OUTFILE(BACKUP)
[F MAXCC NE O THEN CANCEL
DELETE my.iam.dataset CLUSTER
IF MAXCC NE O THEN CANCEL
DEFINE CLUSTER
(NAME (my . iam.dataset)
OWNER (§1AM)
VOL (myvol)
CYL(100 50)
RECSZ(64 100)
KEYS(16 0)
FREESPACE(5 10)
SHAREOPTIONS (2 3)
REUSE )
IF MAXCC NE O THEN CANCEL
REPRO INFILE(BACKUP) ODS(my.iam.dataset)
LISTCAT ENT(my.iam.dataset) ALL
/%

Figure 70: Example of using IDCAMS to reorganize an IAM dataset.
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EXAMPLE 4: In this next IDCAMS example, the IAM dataset is reorganized without doing a DELETE and
IDCAMS REORG DEFINE. Because of that, the IAM dataset can be specified in JCL without any concerns. Note in
WITH REUSE this example that the keyword REUSE has to be specified when reloading the dataset. If this is not
done, then IDCAMS does an update processing instead of load processing, and the dataset will not

be reorganized.

//REORG EXEC PCM=IDCAMS ,REGION=0M
//SYSPRINT DD SYSOUT=x%
//1TAMINFO DD SYSOUT=x
//1TAMPRINT DD SYSOUT=xk
/ /MY 1 AMDS DD DSN=my.iam.dataset DISP=0LD
//BACKUP DD DSN=my.backup.iam.dataset,
// DISP=(NEW,CATLG,CATLG),
!/ UNIT=3390,V0L=SER=MY3390,
// SPACE=(CYL, (100,50),RLSE),
// DCB=(RECFM=VB,LRECL=108,BLKSIZE=27998,BUFNO0=30)
//TAMOVRID DD ES
ACCESS DD=MY | AMDS ,MINBUFNO=32 ,MAXBUFNO=64,BACKUPCOMPRESSED
CREATE DD=MY | AMDS,CRBUFOPT=MCYL,BACKUPCOMPRESSED
/%
//SYSIN DD ES
LISTCAT ENT(my.iam.dataset) ALL
REPRO INFILE(MYIAMDS) OUTFILE(BACKUP)
IF MAXCC NE O THEN CANCEL
REPRO INFILE(BACKUP) OUTFILE(MYIAMDS) REUSE
LISTCAT ENT(my.iam.dataset) ALL
;*
/

Figure 71: Example of Reorganization with IDCAMS, without a Delete and Define (EX1081C)
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REORGANIZING IAM DATASETS 10.81
CONTINUED. . .

The following example demonstrates a different approach. In this example, one IAM dataset is
copied over another IAM dataset with IDCAMS REPRO REUSE, resulting in a reorganized image
of the original dataset. This will reduce the reorganization time by eliminating the writing to and
reading from the sequential backup file. After the reorganization, renames of the datasets are done.
Using this type of procedure will enable a fast reorganization to minimize the time that the data is
not available. The original copy of the dataset can be used for subsequent backup or for read only
processing, while normal update processing can then be resumed on the receiving dataset.

//REORG EXEC PCM=I1DCAMS ,REGION=0M
//SYSPRINT DD SYSOUT=%
//1TAMINFO DD SYSOUT=%
// 1T AMPRINT DD SYSOUT=x
/ /MY I AMDS DD DSN=my.iam.master.dataset,DISP=0LD
//ALTIAMDS DD DSN=my.iam.alternat.dataset,DISP=0LD
//1AMOVRID DD ES
ACCESS DD=MY | AMDS ,MINBUFNO=32 ,MAXBUFNO=64,BACKUPCOMPRESSED
CREATE DD=ALTIAMDS,CRBUFOPT=MCYL,BACKUPCOMPRESSED
/%
//SYSIN DD ES
LISTCAT ENT(my.iam.dataset) ALL
LISTCAT ENT(my.iam.alternat.dataset) ALL
IF MAXCC NE O THEN CANCEL
REPRO INFILE(MYIAMDS) OUTFILE(CALTIAMDS) REUSE
IF MAXCC NE O THEN CANCEL ‘
ALTER my.iam.dataset NEWNAME(my.iam.tempname.dataset)
[F MAXCC NE O THEN CANCEL
ALTER my.iam.alternat.dataset NEWNAME(my.iam.dataset)
I[F MAXCC NE O THEN CANCEL .
ALTER my.iam.tempname.dataset NEWNAME (my.iam.alternat.dataset)
LISTCAT ENT(my.iam.dataset) ALL
LISTCAT ENT(my.iam.alternat.dataset) ALL
/%
//

Figure 72: IDCAMS Reorganization to another IAM Dataset (EX1081E)
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DELETING IAM DATASETS

IAM datasets that are not members of an alternate index sphere can be deleted through any
manner used to delete non-VSAM datasets, and generally any manner to delete VSAM datasets.
This includes through JCL disposition (DISP) processing, various ISPF panels, including the IAM
panel, the TSO DELETE command, and the IDCAMS DELETE command.

The IAM DELETE function has been enhanced as part of the alternate index support to perform
dataset deletion in a manner that is compatible with VSAM. For example, when deleting a base
cluster with alternate index and path associations, all of the associated datasets will be deleted.
To use this function, a standard VSAM deletion be performed, rather than a non-VSAM scratch,
particularly if the datasets reside on non-SMS managed volumes. Examples of VSAM deletion
include the IDCAMS DELETE command, the TSO DELETE command, and the 1AM ISPF panel
delete function. Examples of functions that use the non-VSAM scratch macro include the ISPF
3.2 and ISPF 3.4 function panels. Performing an ISPF 3.2 deletion of a component of an 1AM
alternate index sphere will just delete that single dataset, and not the dependent associated
datasets.

IAM will intercept any IDCAMS DELETE request to determine if the dataset is IAM or VSAM. If
the dataset is an IAM dataset, then IAM will issue the system services to perform the delete
request. With this feature, existing IDCAMS job steps that issue DELETE commands do not have
to be changed when converting datasets to IAM. 1AM makes every attempt to follow an
appropriate protocol to prevent the recalling of archived or migrated datasets that are being
deleted. As with any expiration date protected dataset, the PURGE keyword must be specified if
the dataset is so protected. The ERASE parameter on the DELETE CLUSTER is also honored
by IAM.

One difference in delete processing from VSAM is that the dataset must not be allocated to any
other job or user, otherwise the delete will fail. This is because the deletion or scratch of a non-
VSAM dataset internally results in MVS/ESA or OS/390 issuing an exclusive ENQ.

In the example below, two IAM datasets are deleted with IDCAMS. The first one has the keyword
CLUSTER specified explicitly, so IAM will handle the deletion. The second file is an IAM alternate
index dataset. Even though no type is specified, IAM will still process the delete request. In
addition to the alternate index, IAM will delete any path datasets that are associated with the
alternate index that is being deleted. Both files are allocated in JCL with a DISP=OLD to ensure
that this is the only job that is using those datasets. While those DD cards are not necessary, they
may prevent deletion failures due to some other job having the dataset(s) allocated.

//DELETE EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x%
//FILE DD DSN=my.iam.dataset.file1,DISP=0LD
//FILE2 DD DSN=my.iam.dataset.aix,DISP=0LD
//SYSIN DD b S

DELETE my.iam.dataset.file1 CLUSTER PURGE
/*DELETE my.iam.dataset.aix PURGE

Figure 73: Example of IDCAMS Delete of an IAM Dataset (EX1082A)
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RECURRING IAM DATABASES

IAM datasets can be easily renamed by using the IDCAMS ALTER command, the TSO ALTER
command, or from the IAM ISPF panels. For Non-SMS managed datasets, the new dataset name
remains cataloged in the same catalog as the original dataset name, even if the new high level
index is an alias to a different catalog. The NONVSAM version of the ALTER command must be
used for IAM datasets.

IAM datasets that have alternate indexes, are alternate indexes, or are paths have special
considerations due to the internally stored association information that is based on the dataset
name. The association information is not automatically updated when a rename is performed.
Having the correct association information is necessary to prevent failures during OPEN
processing, and DELETE processing. To update the association information, it will be necessary
to perform an IDCAMS DEFINE RECATALOG on one or more of the associated datasets. |IAM has
special processing for DEFINE RECATALOG requests to update any dataset associations. The
association information can be verified by performing an IDCAMS LISTCAT ALL on the associated
datasets. If you are performing renames on more than one of the associated datasets, the DEFINE
RECATALOG should be executed after all of the renaming is completed.

The following rules for recataloging must be followed. First, if renaming multiple associated
datasets, wait until all the renames are done before performing the recatalogs. Then, the recatalogs
can be performed as indicated based on the type(s) of datasets that were renamed. After renaming
a base cluster, all of the associated alternate indexes and paths must be recataloged. After
renaming an alternate index, the alternate index and any associated paths must be recataloged.
After renaming a path, only the path has to be recataloged. The recatalogs must first be performed
on the alternate index datasets, and then on the path datasets. Additional information on IDCAMS
RECATALOG is in section 10.84.

The 1AM ISPF panels have a RENAME function, which will perform the necessary DEFINE
RECATALOGS automatically, if consent is given to do so.

This first example demonstrates the use of IDCAMS ALTER to rename an |IAM dataset. The high
level qualifier is unchanged, so the dataset will remain in the same catalog, unless you are using
multilevel alias support.

/ /RENAME EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=%
//1AMPRINT DD SYSOUT=x
//SYSIN DD ES
LISTCAT ENT(myiam.origname.dataset) ALL
ALTER myiam.origname.dataset
NEWNAME (myiam.newname.dataset)
LISTCAT ENT(myiam.newname.dataset) ALL
/%

Figure 74: Using IDCAMS ALTER to Rename an IAM Dataset (EX1083A)
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10.83 CONTINUED. ..
EXAMPLE B: In this next example, an IDCAMS ALTER is again used to change the dataset name. However, in
RENAME INTO this case the dataset is a non-SMS managed dataset, and the new high level index is an alias in a
DIFFERENT different catalog than the original high level index. This problem is resolved by doing a DEFINE
CATALOG RECATALOG with the new dataset name, followed by deleting the new entry out of the old catalog.
//RENAME EXEC PCM=1DCAMS
//SYSPRINT DD SYSOUT=%
//1AMPRINT DD SYSOUT=x
//SYSIN DD ES
LISTCAT ENT(myiam.origname.dataset) ALL
ALTER myiam.origname.dataset
NEWNAME (test.newname.dataset)
DEFINE CLUSTER(NAME(test.newname.dataset)
OWNER (§1AM)
VOL(volser)
RECATALOG )
CATALOG(test.catname)
DELETE test.newname.dataset NOSCRATCH NONVSAM
CATALOG(myiam.catname)
LISTCAT ENT(test.newname.dataset) ALL
/k
Figure 75: Rename into a different catalog (EX1083B)
EXAMPLE C: In this example, a base cluster, the associated alternate index, and the associated path are all
RENAMING AN renamed using the IDCAMS ALTER command. Subsequent to the rename, DEFINE REATALOG
ALTERNATE is issued on the alternate index and the path to update the association information with the new
INDEX hames.

//RENAME EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//SYSIN DD >k
ALTER example.myiam.cluster
NEWNAME (example.testiam.cluster)
ALTER example.myiam.aix
NEWNAME (example.testiam.aix)
ALTER example.myiam.path
NEWNAME (example.testiam.path)
DEFINE ALTERNATEINDEX
(NAME (example.testiam.aix)
RELATE(example.testiam.cluster)
VOLUME (iamvol)
RECATALOG )
DEFINE PATH
(NAME (example.testiam.path)
PATHENTRY (example.testiam.aix)
RECATALOG )
LISTCAT ENT(example.testiam.cluster) ALL
LISTCAT ENT(example.testiam.aix) ALL
LISTCAT ENT(example.testiam.path) ALL
/%

Figure 76: Example of Rename an Alternate Index (EX1083C)
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10.83

The IAM ISPF panels can also be used to rename |IAM datasets, and will automatically perform the
necessary recatalogs. The rename function is used by selecting option R on the primary IAM
panels, and indicating the name of the dataset to be renamed, along with the new name. An

example of a completed rename panel is shown below,
MYIAM.CLUSTER to TESTIAM.CLUSTER.

which will rename the dataset

--------------------------- IAM PRIMARY OPTION MENU ---------------------------
OPTION ===> r
I Allocate (DEFINE) a new I|AM Dataset Ver 8.0/01P
Vv Allocate (DEFINE) a new VSAM Cluster
D Delete a Dataset, Cluster, Path, or Alternate Index
C Copy an |AM Dataset, VSAM KSDS, or VSAM ESDS
M Move an |AM Dataset, VSAM KSDS or VSAM ESDS
R Rename a Dataset, Cluster, Path, or Alternate Index
U Invoke an IAM Utility program
blank Display IAM Dataset or VSAM Cluster Information
Enter dataset name (required for all options except U)
Dataset Name am.cluste
Dataset Type C=Cluster X=AIX P=Path (options |, V Only)
Enter Model or r options | and V, required for option R)
Model INewname r
Delete Confirmation ===> YES YesINo

Figure 77: Example of IAM ISPF Rename

For IAM files that are part of an alternate index association, the following panel will then appear,

requesting confirmation to proceed with the recatalog function

. Note that in the upper right hand

corner the message that the rename is completed. To proceed with the recatalog function, make

sure that the Perform Recatalog is set to YES.

COMMAND ===>

RECATALOG Components

New Dataset Name... RAM2.TESTIAM.CLUSTER

Perform RECATALOG YES (Yes/No)

The above dataset that has been renamed is associated with an |AM
Alternate Index or Path and needs to be RECATALOGED so I|AM can
maintain the correct relationships with associated datasets

DATASET RENAMED

Figure 78:Example of IAM ISPF Recatalog Confirmation Panel

Upon completion of the recatalog, IAM will redisplay the primar

y IAM panel, with a message in the

upper right corner that the recatalog was ok. You can display the renamed dataset and associated
components for the association information to verify that the new associations were updated

properly.
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RECATALOGING IAM DATASETS

There are two main reasons for recataloging IAM datasets. The first reason is to rebuild the catalog
entry for the dataset, if for some reason it has become uncataloged. The second reason is to
update the associated dataset names for datasets that are part of an IAM alternate index sphere, if
one or more of the datasets has been renamed, or copied / restored to a new dataset name. The
recatalog process is invoked by specifying RECATALOG on the DEFINE CLUSTER, ALTERNATE
INDEX, or PATH. In general, only a subset of the operands are required for the recatalog process.
The examples of each below will explain the required operands for each type of recatalog.

If you only need to update the catalog entry, an IDCAMS DEFINE NONVSAM request can be used.
In this case, if the dataset is SMS managed, then the RECATALOG keyword must be specified,
otherwise it should be left off.

In the first recatalog example, an |IAM base cluster dataset is being recataloged. For this
circumstance, specify the DEFINE CLUSTER command, with the following subparameters:

* Name

* OWNER($IAM), unless $IAM is in the dataset name.
* Volumes on which the dataset resides,

* and RECATALOG.

//RECATLOG EXEC PGCM=1DCAMS
//SYSPRINT DD SYSOUT=%
//TAMPRINT DD SYSOUT=x%
//SYSIN DD %
DEFINE CLUSTER(NAME (my.notcat.iam.dataset)
OWNER ($1AM)
VOLUMES (iam001 iam002)
RECATALOG)
LISTCAT ENT(my.notcat.iam.dataset) ALL
/%

Figure 79: Recatalog an IAM Dataset (EX1084A)
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In this example, an SMS managed |IAM dataset is recataloged using a DEFINE NONVSAM. The
following subparameters are used for this request:
* NAME - identifies the dataset name.
* VOLUMES - identifies each volume that the dataset resides on.

e DEVT - for each volume in the above list, a device type must be specified.

* OWNER($IAM) — The OWNER parameter is optional on the DEFINE NONVSAM, but is
recommended so that the catalog entry will resemble the one that IAM builds.

e RECATALOG - This keyword must be provided if the dataset is SMS managed, otherwise it
must not be specified.

//RECATSMS EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//1TAMPRINT DD SYSOUT=%
//SYSIN DD *
DEFINE NONVSAM(NAME (my.notcat.iam.dataset)
OWNER (S 1AM)

VOLUMES (iam001 iam002)
DEVT (3390 3390)
RECATALOG)
LISTCAT ENT(my.notcat.iam.dataset) ALL
/%

Figure 80: Recatalog Using DEFINE NONVSAM (EX1084B)

In this example, an IAM Alternate Index is being recataloged. The operation is quite similar to the
recatalog of a base cluster, but with a few differences in the operands. The related base cluster
must be specified, and the OWNER($IAM) operand is completely optional. When recataloging an
alternate index, the association with the base cluster information is also updated both in the IAM
alternate index dataset, and also in the IAM base cluster. The following operands are used:

¢ NAME - Indicates the name of the IAM Alternate Index.

* RELATE - Indicates the name of the base cluster. If the base cluster has been renamed, use
the new name here. The base cluster must be cataloged prior to recataloging the alternate
index.

¢ VOLUMES - Identifies the volume(s) on which the alternate index resides.

* RECATALOG - Indicates that the dataset is already existing, and that the catalog entry is just
being rebuilt, along with updating the base cluster association information.

//RECATAIX EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
//SYSIN DD >k
DEFINE ALTERNATEINDEX
(NAME (example.testiam.aix)
RELATE(example.testiam.cluster)
VOLUME (myvol1)
RECATALOG )
LISTCAT ENT(RAM2 .TESTIAM.AIX) ALL
/%

Figure 81: Example of Recataloging an IAM Alternate Index (EX1084C)
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Because an IAM PATH is an actual dataset, rather than just a catalog entry, the recatalog of an IAM
PATH does have a special consideration, in that the PATH must be cataloged for the RECATALOG
to work. This is because IDCAMS provides no mechanism to pass a volume on the DEFINE PATH
command. So, if the PATH is not cataloged, it must be preceded by a DEFINE NONVSAM of the
PATH, followed by the DEFINE RECATALOG. In this case, the need for the RECATALOG is to
update the association information in the path itself, and the path entry dataset. The example below
demonstrates how this is done. First, a LISTCAT is done on the path to see if it is cataloged. If itis
not cataloged, then a DEFINE NONVSAM is issued to catalog the path. Then the DEFINE PATH

RECATALOG is done.

ATPTH EXEC PGM=I1DCAMS
PRINT DD SYSOUT=xk
I[N DD *
LISTC ENT(RAM2 .TESTIAM.PATH)
IF LASTCC NE O THEN DO
SET MAXCC=0
DEFINE NONVSAM
(NAME (RAM2 . TESTIAM.PATH)
VOLUMES ( JUNKO1)

//REC
//7SYS
/7SYS

DEVT(3380)
OWNER (S TAM) )
END
ELSE
DEFINE PATH

(NAME (RAM2 . TESTIAM.PATH)
PATHENTRY (RAM2 .TESTIAM.AIX)
RECATALOG )
LISTCAT ENT(RAM2 .TESTIAM.PATH) ALL
/%

Figure 82: Example of Recatalog an IAM Path (EX1084D)
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BACKING UP AND RESTORING IAM DATASETS

Frequently, IAM datasets are incorporated into normal DASD management procedures for backup,
restore, and archival (or migration) purposes. Software products that provide such services can
easily handle IAM datasets within the normal functionality that they provide. The major
considerations are first, that IAM datasets are treated as non-VSAM datasets by these products,
and second that the default DSORG of PS for IAM files is highly recommended to provide the most
flexibility when managing IAM datasets with such products. The functionality and limitations that
these products have with non-VSAM datasets will apply for IAM datasets.

Many application job streams incorporate their own backup up of their related datasets in scheduled
time frames that are more relevant to the application, and provide for improved recoverability of
application data. As an aid to those responsible for maintaining recoverability of application data
contained in 1AM datasets, this section will present some of the considerations with the various
methods of backing up and restoring at the dataset level, along with some examples. The examples
are intended to demonstrate basic functionality of the various backup and restore methods that are
applicable to IAM datasets.

For IAM datasets in an associated alternate index sphere, as with VSAM, the most critical piece is
the base cluster dataset. After restoring a base cluster, the alternate indexes and paths can always
be recreated if backups are not readily available. The major concern with IAM alternate indexes
and their associated datasets is that DASD management utility programs will treat each dataset as
a separate entity. With VSAM, some of these utilities have developed processing to recognize the
associations, and handle the base cluster and all associated alternate indexes and paths as one
entity. Using dataset naming conventions within a set of alternate index associated datasets where
the only name difference is in the last index level of the name will help ease the dataset
management difficulties. By doing so, you can treat any set of associated datasets by a dataset
group name in the control cards for the utility. Information on how to do this will be provided in some
of the subsequent examples.

The most common method for backing up IAM base cluster and alternate index datasets by
application job streams is with IDCAMS REPRO. This method copies the data at the record level
into a sequential output dataset. The main advantages of using such a backup are that application
programs can directly read the data from the backup sequential dataset, a restore will reorganize
the dataset, and when moved to a different device type, IAM will adjust the block size automatically
to obtain the best possible device utilization. Performance of such a backup can be very fast
through effective use of buffering. If the sequential copy of the data is only used for backup
purposes, then the IAM Backup Compressed feature can be used. This feature prevents the
decompressing of the data during backup, and the compressing of data when it is used to reload
the dataset. Using the IAM Backup Compressed feature saves CPU time, as well as 1/O time
transferring data to and from the backup media. There is unlikely to be any savings in terms of the
number of tapes required to backup the IAM dataset when the tape devices that also offer
compression, because the data is already compressed. The main disadvantage of IDCAMS
REPRO is that the attributes used to define the dataset are not retained with the output dataset.
While IDCAMS does offer a function for VSAM datasets to save the dataset attributes, called
EXPORT, and the corresponding restoration of dataset and attributes with IMPORT, IAM does not
provide support for the use of those functions.

An alternative to using IDCAMS is to use a software product that provides DASD dataset
management functions, including backing up and restoring datasets. Examples of such products
include FDR, ABR, DFSMSdss, and DFSMShsm. These products offer the fastest possible data
movement, along with various dataset management capabilities. A major advantage of using one
of these products is that the file attribute information is saved with the backup, along with an exact
image of the dataset. The disadvantages are that application programs can not directly access the
data because of the format it is stored in, the software is not as easy to use as an IDCAMS REPRO,
when restored, the dataset is not reorganized, and restoration to an unlike device can cause
inefficient usage of DASD space. However, when fast backup times are required, and when the
backup copy of the data is not being used by the application, then these DASD utilities will meet
that requirement.
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There are other utility software products that also provide a data movement capability for VSAM
datasets that can also be used for IAM datasets. Examples include using the DFSORT,
SYNCSORT, or using DITTO. These and similar software products essentially work like an
IDCAMS REPRO, in that they process the data at the logical record level using standard access
method 1/O requests. Software packages that use control interval (Cl) access to process VSAM
datasets or do their own 1/O rather than using VSAM, such as FAVER or BMC VSAM-ASSIST, will
not work with IAM datasets.

The use of IDCAMS REPRO for backing up and restoring IAM datasets is straight forward. Jobs
that have been set up to backup VSAM datasets with this method should not require any changes.
One thing to be careful of is that IDCAMS defaults sequential output files to RECFM=U, which
forces each output record to become a physical block on the storage media. This can waste media
and backup time. By assigning the output dataset a RECFM=VB, and a block size of 27998 for
3390 DASD, or 32760 for tape, plus providing a large number of buffers, will speed up the REPRO
process substantially. When an installation uses the IAM buffering defaults as shipped, then there
should be no need for IAM overrides on an IDCAMS repro, unless you desire to use
BACKUPCOMPRESSED.

In this example, a large multi-volume IAM dataset is backed up by an IDCAMS REPRO. The output
media is tape. Note that the DCB information that is provided including BUFNO. The LRECL for
the output tape volume is the maximum record size defined for the IAM dataset plus four for the
RDW added for variable format records and an additional four for IAM compression data. So,
assuming the 1AM file has a maximum record length of 1016, a value of at least 1024 must be used
for the LRECL on the output dataset. The BACKUPCOMPRESSED override is specified because
the sequential output file will not be used for any purpose other than to reload the dataset should a
restore be needed. A volume count of 20 is provided for the output tape dataset to provide enough
tape volumes to hold the data. A LISTCAT ALL is included so that information on what is needed
to define the dataset, if necessary, is readily available.

//BACKUP EXEC PCM=IDCAMS
//SYSPRINT DD SYSOUT=%
//1TAMINFO DD SYSOUT=%
// 1 AMPRINT DD SYSOUT=%
//BACKUP DD DSN=my.iam.dataset .backup,DISP=(,CATLG),
!/ DCB=(RECFM=VB,LRECL=1024,BLKSIZE=32760,BUFNO=30),
!/ UNIT=3490,Vv0L=(,,,20)
//1AMFILE DD DSN=my.iam.dataset,DISP=0LD
//1AMOVRID DD *
ACCESS DD=&ALLDD,BACKUPCOMPRESSED
/%
//SYSIN DD *
LISTCAT ENT(my.iam.dataset) ALL
REPRO INFILECIAMFILE) OQUTFILE(BACKUP)
/%

Figure 83: Example of IDCAMS Backup (EX1085A)
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The following example demonstrates how to restore the dataset that was backed up in the prior
example. The IAM dataset is not being deleted and redefined, so the REUSE parameter is required
on the REPRO statement. A BUFNO is provided on the tape input to speed up reading the data.
A CREATE override indicating BACKUPCOMPRESSED is required because the backup tape
contains IAM compressed data. A LISTCAT ALL is done after the REPRO to verify the new file
structure.

//RESTORE EXEC PGCM=IDCAMS
//SYSPRINT DD SYSOUT=xk
//TAMPRINT DD SYSOUT=%k
//1TAMINFO DD SYSOUT=%k
//BACKUP DD DSN=my.iam.dataset .backup,DISP=0LD,
// DCB=BUFNO=30,UNIT=3490
/TAMFILE DD DSN=my.iam.dataset DISP=0LD
//1TAMOVRID DD %
CREATE DD=&ALLDD,BACKUPCOMPRESSED
/%
//SYSIN DD %

REPRO INFILE(BACKUP) OQUTFILEC(I
LISTCAT ENT(my.iam.dataset) AL
/%

AMFILE) REUSE
L

Figure 84: Example of an IDCAMS Restore with BACKUPCOMPRESSED (EX1085B)

If ever needed, the IAMRECVR utility program can be used to create a sequential uncompressed
file from the sequential file with records in an IAM data compressed format, as created by using the
BACKUPCOMPRESSED override. The new file will contain uncompressed records from the
original dataset, ready to be used by application or other processing needs. To perform this
function, you must know the key length and key offset (RKP) for the file being processed. These
values can be obtained from a LISTCAT or an IAMINFO report from the original dataset. In the
example below, a new sequential backup with uncompressed records is created using the
sequential dataset created in Example 1. The DISKIN DD specifies the original backup dataset,
and the TAPEOUT DD specifies the new uncompressed dataset.

//DECOMPRS EXEC PGM=I|AMRECVR,REGION=0M
//SYSPRINT DD SYSOUT=x
//DISKIN DD DSN=my.iam.dataset.backup,DISP=0LD
//TAPEOUT DD DSN=my.iam.dataset.uncomp,UNIT=TAPE,
!/ DISP=(,CATLG),
!/ DCB=(RECFM=VB,LRECL=1020,BLKSIZE=32760)
//SYSIN DD %k
DECOMPRESS KEYLEN=16,RKP=0
/%

Figure 85: Example of decompressing a BACKUPCOMPRESSED Dataset (EX1085C).
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For the DASD backup and restore utilities, the examples will be split into single volume datasets,
and multivolume datasets. Single volume IAM datasets are very easily dumped and restored with
either FDR or DFSMSdss. While normally not necessary, it is recommended that the original
dataset be deleted prior to doing the restore if you are replacing the original dataset. When the
delete is done, the restore will allocate the dataset attempting to obtain all the required space in one
extent, that may be beneficial because the file may be able to acquire more DASD space.

The single volume examples shown below are all set to handle either a single IAM dataset, or all
associated 1AM datasets in an alternate index sphere, if they are all on the same volume. If the
various associated datasets are on different volumes, then use the multivolume procedures. For
these examples, each associated dataset in the alternate index sphere has an identical high level
quailifier(s), with only the last level being different. Assume the following names:

* Base Cluster DSN=my.iam.dataset.cluster
* Alternate Index DSN=my.iam.dataset.aix
e Path DSN=my.iam.dataset.path

If you are using different naming conventions, refer to the manual for the product you use for further
information on building a dataset name mask.

In this first example, FDR is being used to backup an IAM dataset to tape. The JCL requirements
are for a DISKx DD statement that specifies the volume of the dataset being backed up. Then a
corresponding TAPEx DD statement is required for the tape to contain the backup data.

//BACKUP EXEC PGM=FDRDSF,REGCION=0M

//SYSPRINT DD SYSOUT=xk

//D1SK1 DD DSN=my .iam.dataset.cluster,DISP=0LD

//TAPE" DD DSN=my.iam.dataset.backup,DISP=(,CATLG),UNIT=TAPE
//SYSIN DD b S

DUMP TYPE=DSF

S DSN=my.iam.dataset >kx

/%

Figure 86: Example of FDR/DSF Backup of Single Volume IAM Dataset (EX1085D)

The restore of the dataset is just as easy. This example works whether or not the original dataset
had been deleted. The DISK1 DD specifies the receiving volume, which does not have to be the
same as the dataset originally resided on. The TAPE1 DD specifies the backup tape created in the
prior backup example. The backup tape could also be from a full volume backup as well.

//RESTORE EXEC PGM=FDRDSF,REGION=0M
//SYSPRINT DD SYSOUT=x
//D1SKA1 DD UNIT=3390,V0L=SER=iamvol,DISP=0LD
//TAPEA1 DD DSN=my.iam.dataset .backup,DISP=0LD
//SYSIN DD *

RESTORE TYPE=DSF

S DSN=my.iam.dataset . kxk

/%

Figure 87: Example of an FDR/DSF restore of a Single Volume IAM Dataset (EX1085E)
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In this next example, DFSMSdss is being used to backup an IAM dataset. The output tape is
specified by the OUTDD parameter, and use of an input DD is optional, and not shown in this
example.

//BACKUP EXEC PCM=ADRDSSU,REGION=0M

//SYSPRINT DD SYSQUT=%

//TAPE" DD DSN=my.iam.dataset.backup,DISP=(,CATLG),UNIT=TAPE
//SYSIN DD *

/*DUMP OUTDD(TAPE1) DSCINCL(my.iam.dataset .%xk))

Figure 88: Example of DFSMSdss Dump of a Single Volume IAM Dataset (EX1085F)

This corresponding example demonstrates how to restore the IAM dataset. The output volume
could be the same as the original, or different.

//RESTORE EXEC PGM=ADRDSSU,REGION=0M
//SYSPRINT DD SYSOUT=x

//D1SK1 DD UNIT=3390,V0L=iamvol,DISP=0LD
//TAPE1 DD DSN=my.iam.dataset .backup,DISP=0LD
//SYSIN DD >k

RESTORE DS(INCL(my.iam. dat et. -
INDD(TAPE1) OQUTDD(DISK1) LACE CATALOG

/%

Figure 89: Example of DFSMSdss Restore of a Single Volume IAM Dataset (EX1085G)

Multivolume backup and restore operations require a little more effort. The best overall process for
the combined backup and restore effort seems to be using the application backup capabilities of
ABR. While this does require an additional job step on both the backup and restore jobs, the
dataset is restored across the same number of volumes as it had originally, along with the same
amount of space on each volume. If the ABR product is not available, then the same results can
still be achieved with FDR/DSF with a little more effort on the JCL. DFSMSdss can also be used
for multivolume backup and restore, although it may be difficult to restore the dataset spread across
multiple volumes as it was originally.

The multivolume backup and restore process can also be used when backing up an IAM alternate
index sphere, where the datasets reside on different volumes, or one or more of the datasets
resides on multiple volumes. These set of examples will continue to assume use of the dataset
naming conventions from the single volume examples.
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EXAMPLE H: In this example, a multivolume IAM dataset will be backed up using ABR application backup and

ABR BACKUP recovery capability. While the example given here is just a single dataset, multiple datasets for the
entire application can be backed up and restored as necessary with this technique. Basically, this
process involves creating a temporary archive control file, which is used to store information about
the dataset(s) backed up, and is subsequently also backed up to the same tape as the dataset(s).
If this type of backup job is being set up to run on a regular basis, then GDG dataset names can be
used for both the Archive control file, and the backup of the Archive control file. Note that ABR
requires that the word ARCHIVE be included within the dataset name for the Archive control file.
The name of the backup of the Archive control file will be similar, only with ARCBKUP in place of
ARCHIVE. The Archive control file can be deleted after this job runs. Full details on using this
capability of ABR can be found in section 52 of the FDR manual.

//INITARCH EXEC PGCM=FDRARCH
//SYSPRINT DD SYSOUT=%
//ARCHIVE DD DSN=my .ARCHIVE.dataset,UNIT=SYSDA,DISP=(,CATLG)
// SPACE=(TRK,(5,5),RLSE)
//SYSIN DD b S
/FORMAT RECS=nnnn,USERINDEX=YES flset nnnn to number of datasets
sk
//BACKUP EXEC PCM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=%
//SYSPRINA DD SYSOUT=xk
//ARCHIVE DD DSN=my .ARCHIVE .dataset,DISP=0LD
//TAPEA DD DSN=my.backup.dataset,UNIT=TAPE,DISP=(,KEEP)
//SYSIN DD S

DUMP TYPE=APPL,ONLVOL,RTC=YES,

ARCBACKUP=DSF,DSNENQ=HAVE

/*SELECT CATDSN=my.iam.dataset . ¥k

Figure 90: Example of FDR/ABR Backup of Multivolume IAM Dataset (EX1085H)
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The restore process is a two step process as well. The first step restores the copy of the archive
control file that was backed up, then the next step restores the IAM dataset. In this example the
dataset is being restored to the original volumes, however there are various options to change the
volumes that it is being restored to, as well as to give the dataset a new name. When restoring as
the original dataset, it is highly recommended that the dataset be deleted first, so that ABR can
allocate it as it existed previously.

//DELETE EXEC PGCM=IDCAMS
//SYSPRINT DD SYSOUT=xk
//SYSIN DD >
DELETE my.iam.dataset.cluster
DELETE my.iam.dataset.cluster NOSCRATCH
SET MAXCC=0
/%
//RESTARC EXEC PCM=FDRABR,REGCION=0M
//SYSPRINT DD SYSOUT=%k
//SYSPRINA DD SYSOUT=%
//TAPEA DD DSN=my . ARCBKUP.dataset,VOL=(,RETAIN),DISP=0LD
//SYSIN DD *
RESTORE TYPE=ABR,RECAT
/*SELECT DSG=my.ARCHIVE,TAPEDD=A
//RESTDATA EXEC PGM=FDRABR,REGCION=0M
//SYSPRINT DD SYSOUT=%
//ARCHIVE DD DSN=my .ARCHIVE .dataset,DISP=0LD
//TAPE" DD DSN=my.FDR,DISP=0LD,VOL=REF=%.RESTARC.TAPEA
//SYSIN DD b S
RESTORE TYPE=APPL,RECAT
/*SELECT DSN=my.iam.dataset >k

Figure 91: Example of FDR/ABR Restore of Multivolume IAM Dataset (EX1085I)

FDR/DSF can also be used to backup and restore a multivolume 1AM dataset, although the use of
ABR Application backup is strongly recommended. A three volume IAM dataset is being backed
up in this example. Each volume is effectively a separate backup, but can and should be done in
one job step. For each DASD volume, there will be a DISKx and corresponding TAPEx DD card.
As long as you make sure that you get all the pieces on both the backup and restore, this process
will work fine.
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Figure 92: Example of using FDR/DSF to Backup a Multivolume IAM Dataset (EX1085J)
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To restore the dataset, the procedure is almost identical. In this example, the dataset is being
restored to the same three volumes, however different volumes could be used, and the dataset
could be given a new name. If the dataset is being restored to replace the existing version, it is
highly recommended that the dataset be deleted prior to performing the restore. To insure that the
dataset does not exist, the restore is preceded by an IDCAMS step to delete the dataset.

//DELETE EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=xk

//SYSIN DD >k
DELETE my.iam.dataset.cluster
DELETE my.iam.dataset.cluster NOSCRATCH
SET MAXCC=0

/%

//RESTORE EXEC POM=FDRDSF,REGION=0M
//SYSPRINT DD SYSOUT=x

//D1SKA1 DD UNIT=3390,DISP=0LD,VOL=SER=iam001
//D1SK?2 DD UNIT=3390,DISP=0LD,VOL=SER=iam002
//DI1SK3 DD UNIT=3390,DISP=0LD,VOL=SER=iam003
//TAPE1 DD DSN=my.iam.backup.vol1,DISP=0LD
//TAPE?2 DD DSN=my.iam.backup.vol2,DISP=0LD
//TAPES3 DD DSN=my.iam.backup.vol3,DISP=0LD
//SYSIN DD *

RESTORE TYPE=DSF

SELECT DSN=my.iam.dataset .*xxk
/%

Figure 93: Example of Using FDR/DSF to Restore a Multivolume IAM Dataset (EX1085K)

In this last pair of examples, DFSMSdss is being used to backup and subsequently restore a
multivolume |AM dataset. As can be seen, the backup portion of this example is essentially
identical to the backup of a single volume |IAM dataset.

//BACKUP EXEC PGM=ADRDSSU,REGION=0M
//SYSPRINT DD SYSOUT=x

//TAPE1 DD DSN=my .iam.backup, UNIT=TAPE ,DISP=(,CATLG)
//SYSIN DD *

DUMP OUTDD(TAPE1) DSCINCL(my.iam.dataset .*k))
/%

Figure 94: Example of DFSMSdss Backup of a Multivolume IAM Dataset (EX1085L)
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Now, in this example DFSMSdss will be used to restore the dataset backed up in the prior example.
Unless you can be certain that the IAM dataset was not deleted and defined or reorganized since
the backup was done, the dataset should be deleted prior to attempting the restore. This is to
prevent a possible restore failure. To force the dataset to be split across the three volumes,
temporary datasets are allocated on all of the DASD volumes so that DFSMSdss will not find
enough space to restore the whole dataset on any particular volume. The manual part of this
process involves checking each volume for how much space it has available, and determining how
much space is needed by the dataset being restored, and how much space should be used on each
volume for the dataset being restored. Then, set up the JCL to allocate a temporary dataset on
each volume with the remaining free space.

//DELETE EXEC PGCM=IDCAMS

//SYSPRINT DD SYSOUT=%

//SYSIN DD *
DELETE my.iam.dataset.cluster
DELETE my.iam.dataset.cluster NOSCRATCH
SET MAXCC=0

/%

//RESTORE EXEC PGM=ADRDSSU,REGION=0M
//SYSPRINT DD SYSOUT=x

//TEMP1 DD UNIT=3390,V0L=SER=iam001,SPACE=(CYL,2000)
//TEMP?2 DD UNIT=3390,V0L=SER=iam002,SPACE=(CYL,1500)
//TEMP3 DD UNIT=3390,V0L=SER=iam003,SPACE=(CYL,400)
//TAPEA1 DD DSN=my .iam.backup,DISP=0LD
//SYSIN DD *
RESTORE DATASET(INCLUDE(my.iam.dataset .*kx)) -
INDD(TAPE1) ODY((iam001),(iam002),(iam003))

REPLACE CATALOG
/%

Figure 95: Example of DFSMSdss Restore of a Multivolume IAM Dataset (EX1085M)

-10-134 -



10.86

MOVING
IAM
DATASETS

MOVING WITH
FDRREORG

EXAMPLE A:
USING
FDRREORG TO
MOVE IAM
DATASETS

MOVING IAM DATASETS 10.86

MOVING IAM DATASETS

There are several different software utilities that can be used to move IAM datasets. When IAM
datasets are being moved along with many other datasets, for example as part of a
reconfiguration, DASD backup and restore software, such as FDR from Innovation or DFSMSdss
from IBM are frequently used. Other related options are to move the dataset(s) with FDRCOPY,
or with DFSMShsm. These utilities will accomplish the dataset movement easily, providing that
the DSORG of the IAM datasets is PS. The problem with using these products, particularly when
moving |IAM datasets to devices with a different geometry, are that the moved dataset(s) may not
make as effective or efficient use of DASD space as is possible. For example, moving an IAM
dataset that is blocked at the typical _ track block size on a 3380, to a 3390 will result in not using
16% of the track capacity. Even when moving to the same device type, the datasets will not be
reorganized resulting in the movement of unused areas within the dataset.

The best way from an internal dataset structure and DASD space view point, is to move 1AM
datasets by performing a dataset reorganization. FDRREORG provides an excellent tool for
moving IAM dataset(s) to a different volume(s). FDRREORG not only knows the basic file
attributes, it also knows what IAM Overrides were used to create the original dataset, and will pass
those override values on the define of the new dataset. The other major alternative is to use
IDCAMS REPRO, although that does involve more manual effort than FDRREORG.

Shown below is an example of moving all of the IAM datasets from one volume to another. The
NODEFAULTS keyword means that the selection criteria is based entirely on the control card
input. The NOUPDATES=YES causes the datasets to be reorganized, even if there were no
updates, inserts, or deletes. The IAMDEFINE=YES forces the delete and define of the IAM
datasets. On the Select card, all IAM datasets are selected from one volume, and moved to
another volume. The NEWALL keyword is required so that the new volume will be applied to all
of the selected datasets.

AMDSMOV EXEC PCM=FDRREORG,REGION=0M

SYSPRINT DD SYSOUT=x

REORGPRT DD SYSOUT=x

REORGRPT DD SYSOUT=xk

[AMINFO DD SYSOUT=x

SYSIN DD ES

REORG NODEFAULTS ,NOUPDATES=YES, IAMDEF INE=YES

SELECT ALLDSN,DSTYPE=IAM,VOL=0ldvol,
NEWVOLSDATA=newvol NEWALL

/%

Figure 96: Example of Using FDRREORG to Move IAM Datasets (EX1086A)
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EXAMPLE B: Another alternative automation technique for moving of IAM datasets by reorganization is to use
USING FDREPORT. As demonstrated below, FDREPORT can be used to create a dataset containing
FDREPORT TO control cards for IDCAMS. The following functions will be performed by the IDCAMS control cards:
GENERATE
IDCAMS
CONTROL 2. Copy the original dataset into the new dataset.

CARDS

1. Define an IAM dataset on the new volume, modeled from the original dataset.

3. Delete the original dataset.
4. Rename the new dataset to the original dataset name.
5. Do a LISTCAT on the moved dataset.

If an error occurs, then the IDCAMS execution is stopped. The model control cards for each dataset
is specified by the data in the MASK DD input stream. By control card specifications to
FDREPORT, only IAM datasets are selected that are single volume datasets cataloged to the
volume that has been selected. One could get more sophisticated with the IF logic control cards
created for IDCAMS, so that processing will resume with the next dataset rather than stopping
completely on the first error.

//SELECTDS EXEC PGM=FDREPORT,REGION=0M

//SYSPRINT DD SYSOUT=x

//SYSPUNCH DD DSN=&&CAMS , UNIT=SYSDA,6SPACE=(CYL,(2,1)),
/7 DISP=(,PASS),

/7 DCB=(RECFM=FB,LRECL=80,BLKSI1ZE=23440)
//SYSIN DD x*

XSELECT DSORC=I1AM,vVOL=0oldvol , CATALOG=YES,6 CATVOLCT="1

PUNCH FDRLIB=MASK
PRINT ENABLE=IAM,RPTYPE=SELPCH,SORT=NO
/%
/ /MASK DD >k
DEFINE CLUSTER(NAME (<KDSN>.NEW)
MODEL (<DSN>) -
OWNER (S 1AM)
VOL (newvol) )
[F MAXCC NE O THEN CANCEL
REPRO IDS(<KDSN>) ODS(<KDSN>.NEW)
[F MAXCC NE O THEN CANCEL
DELETE <DSN>
ALTER <DSN>.NEW NEWNAME (<DSN>)
[F MAXCC NE O THEN CANCEL
LISTCAT ENT(<DSN>) ALL
JSUFF I X
[F MAXCC NE O THEN CANCEL
/%
//MOVEIAM EXEC PGM=IDCAMS,COND=(0,NE)
//SYSPRINT DD SYSOUT=%k
//1AMPRINT DD SYSOUT=%k
//1TAMINFO DD SYSOUT=xk
//SYSIN DD DSN=&&CAMS,DISP=0LD

Figure 97: Example of using FDREPORT to Generate Control Cards for IDCAMS (EX1086B)
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FDRCOPY can also be used to move IAM datasets. The advantage of using FDRCOPY is that all
or a selected subset of datasets can be copied, regardless of type, in one job step. The
disadvantage, as discussed above, is that IAM datasets will not be reorganized or reblocked.
However, it is quite easy to use. In the following example all non-VSAM datasets are being moved,
which will include any IAM datasets.

//MOVENVSM EXEC PGM=FDRCOPY,REGION=0M
//SYSPRINT DD SYSOUT=x
//7SYSIN DD ES

MOVE TYPE=DSF

SELECT ALLDSN,VOL=oldvol , NVOL=newvol
/%

Figure 98: Example of Moving Datasets with FDRCOPY (EX1086C)

You can also use FDRCOPY to move a single or group of IAM datasets. In the example below, a
single IAM dataset is moved with FDRCOPY to a new volume, as identified by the NVOL parameter.

//MOVEDS EXEC PGM=FDRCOPY,REGION=0M
//SYSPRINT DD SYSOUT=%
//SYSIN DD *

MOVE TYPE=DSF

SELECT CATDSN=my.iam.dataset, NVOL=newvol
/%

Figure 99: Example of Movind Datasets with FDRCOPY (EX1086D)

A similar type of dataset move function can also be accomplished with DFSMSdss. The move
operation is effected by specifying the DELETE and RECATALOG(*) keywords on the control card.
Non-VSAM datasets with organizations of sequential, partitioned, or direct are being moved. The
AUTORELBLKA keyword is specified to insure that IAM datasets with DSORG=DA are copied

properly.

C EXEC PGM=ADRDSSU,REGION=0M,COND=EVEN
NT DD SYSQOUT=%

DD
ATASET (INCLUDE (k)
DSORG EQ (SAM,PDS,BDAM)) (CATLG EQ YES)) )
((oldvol)) ODY((newvol))
TE RECATALOG(*) AUTORELBLKA
/%

Figure 100: Example of Moving Datasets with DFSMSdss (EX1086E)
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RECOVERING IAM DATASETS

As with any dataset containing critical data, it is important to have established dataset recovery
procedures in place. This includes having proper dataset backups and a way to restore any
potential data that may be lost due to a hardware or software failure. Most software packages that
provide logging and recovery for VSAM files can also be used with IAM datasets. To assist in
dataset recovery, |AM provides a utility program, IAMRECVR, that may be of assistance in the
recovery process. IAMRECVR is not intended to take the place of established dataset recovery
procedures, but may aid in reducing the time required to recover a dataset, or prevent the use of
such procedures in some circumstances. IAMRECVR can only retrieve the data that physically
exists on the DASD device in a readable form. Data that is inaccessible due to media or other
failures are not recoverable with this utility. Likewise, data that has been overwritten or never
written out to the storage media can not be recovered by IAMRECVR.

IAM Alternate index datasets can be recovered with either the IAMRECVR utility, or by rebuilding
the alternate index using the IDCAMS BLDINDEX function. Using IDCAMS may be preferable,
particularly when there is potential data loss, such as may occur with a hardware data check, or
other media failure.

Should you suspect any type of problem with an IAM file, either physical (I/O errors), or software
failures, IAMRECVR can be used to aid in diagnosing and recovering IAM datasets from such types
of errors. IAMRECVR offers a set of services that includes the following commands:

1.DIAGNOSE - Read the entire dataset to validate general dataset integrity.
2.PRINT — Print selected portions of the IAM dataset to provide diagnostic information.

3.RECOVER - Reads all of the data in the IAM dataset, and copies the readable data to a
sequential output dataset that can be used to reload the file. Records with duplicate keys are
optionally written to a separate sequential dataset.

4. APPLY — Copies data from the duplicate log file into the newly loaded recovered dataset.

IAMRECVR has knowledge about underlying structure of an IAM dataset, and reads 1AM files
without using the IAM access method. IAMRECVR utilizes high performance /O, reading up to an
entire cylinder per physical /0. With the information about each particular dataset, which is usually
retrieved from the dataset itself, IAMRECVR pulls out data records from the file. While the entire
dataset will be read, data blocks containing the index structure are not processed.

This section will explain how to validate dataset integrity, how to collect any diagnostic information
that may be requested, and how to recover the dataset from various error situations through the use
of IAMRECVR and various other utilities. Complete information on all of the functions and operands
available with IAMRECVR are provided in the Reference Section of the manual. The majority of
dataset integrity problems are the result of improper dataset sharing. In those circumstances, there
may quite likely be some data lost because it may have been overwritten, and can not be retrieved
because it is not there. Complete data recovery will require the use of additional recovery
procedures beyond those provided by IAM.

There are two general categories of failures. The first category consists of errors encountered
processing the dataset. For example, you may have a program that is receiving an IAMW12
message indicating a data decompression error, or perhaps an IAMW37 1/O error message, or an
IAMW17 error message indicating concurrent updates. Or perhaps you are receiving unexpected
errors or results from the application, which can include receiving unexpected error codes from IAM
while processing the dataset. These types of errors may indicate a problem with the dataset itself,
however they more frequently arise due to software failures such as inadvertent storage corruption.
Such errors frequently do not corrupt the file. For these situations, one would normally start by
running an IAMRECVR DIAGNOSE operation to validate general dataset integrity, which then may
be followed with a recovery or a reorganization of the dataset. If you suspect that IAM is not
returning all of the records that are expected, it is critical to run an IAMRECVR RECOVER on the
dataset before reorganizing the file or otherwise copying the data. Depending on the nature of the
problem, IAMRECVR may be able to retrieve records that can not be retrieved by normal IAM
processing that utilizes the index structure of the dataset.
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The second category of failure is where IAM is unable to open the dataset. Generally, an IAM error
message will be displayed indicating the cause of the failure to open. If the problem is other than
environmental, such as insufficient storage, then a dataset recovery will be necessary. Generally,
this type of error is accompanied by an IAMW?79 or an IAMWO1 with an IAMW37 error message.
These messages contain information about the point of failure during the open, so it is critical to
save this message for diagnostic purposes. For this category of errors, it is best to start out with
obtaining initial diagnostic information, and then proceed directly to use the IAMRECVR RECOVER
command to copy the data records out of the file.

IAMRECVR will provide a report on any errors it may find, plus it will indicate how many records that
it actually read. This record count can be used to compare with the count from other sources to
determine if all the records have been retrieved. There may be some circumstances where an IAM
dataset can not be opened for which IAMRECVR successfully performs the recovery, however finds
no detectable errors. This is because IAMRECVR is not using the index structure of the dataset to
read the data, so it may not be detecting the error condition.

When errors are encountered when processing an IAM dataset, generally the first step is to validate
the general dataset integrity with an IAMRECVR DIAGNOSE function. This is most useful for
circumstances where you suspect that there might be a problem with an IAM dataset. For example,
if a job has received an IAMW12 data decompress error, or an IAMW17 indicating concurrent
updating, or an I/O error message processing the IAM dataset. Or, perhaps there has been a
system failure and you just want to verify the integrity of the IAM dataset. This is done with the
DIAGNOSE command.

DIAGNOSE will read the entire IAM dataset, validating basic file integrity. It will verify the following:
1.All data blocks can be physically read.
2.Records are in ascending key sequence within each data block.
3.All data blocks have valid structure.
4. All compressed records can be decompressed.
5.Records are in ascending key sequence within the prime area of the dataset.
6.Verify that there are no duplicate records within a data block.

DIAGNOSE will provide information on any errors it detects, along with a count of the number of
records it was able to read from the dataset. The output will also include a report with basic
information about the dataset that is quite similar to the IAMPRINT LISTCAT report. This
information will help you identify if there is actually a problem within the dataset itself, and if so how
much of the data will be recoverable.
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The example below demonstrates how to run an IAMRECVR DIAGNOSE. The main requirements
are providing a control card input on SYSIN that specifies the DIAGNOSE command, a DD
statement with the name of DISKIN that allocates the IAM dataset to be diagnosed, and a
SYSPRINT DD card for the printed output.

//DIAGNOSE EXEC PGM=IAMRECVR,REGION=0M
//SYSPRINT DD SYSOUT=x
//D1SKIN DD DSN=my.iam.dataset,DISP=SHR
//SYSIN DD S

DIAGNOSE
/%

Figure 101: Example of an IAMRECVR DIAGNOSE (EX1087A)

The results of the DIAGNOSE process will provide information on the status of the dataset, and how
many of the data records can be recovered. If problems were found, or difficulties are continuing
with the dataset, then a recovery must be performed. Based on the information provided by the
DIAGNOSE run, you can then determine what the best recovery method will be for this particular
dataset. If it looks like IAMRECVR can retrieve all of the data records, or there are no other
alternative recovery procedures available, then the IAMRECVR RECOVER command can be used
to create a sequential output file containing the data.

IAMRECVR can also DIAGNOSE multiple datasets in a single execution. This is achieved by
specifying different DD names on separate DIAGNOSE commands using the FROMDDNAME
keyword on the DIAGNOSE command, as illustrated by the following example.

//MULTDIAG EXEC PGM=IAMRECVR,REGION=0M
//SYSPRINT DD SYSOUT=x
//TFILEN DD DISP=SHR,DSN=my.iam.file1
//FILE?2 DD DISP=SHR,DSN=my.iam.file2
//FILES3 DD DISP=SHR,DSN=my.iam.file3
//7SYSIN DD ES

DIAGNOSE FROMDD=FILE1

DIAGNOSE FROMDD=FILE?

DIAGNOSE FROMDD=FILE3
/%

Figure 102: Example of Diagnosing multiple files (EX1087B)

One of the important considerations in recovering an IAM dataset is that the corrupted dataset may
be needed for problem determination and resolution. If it is at all possible, it is best to save the
existing problem dataset where it is, and recover into a new dataset. If that is not possible, then the
next best choice is to back up the dataset with FDR from Innovation Data Processing, or a
comparable software product, such as DFSMSdss from IBM. Refer to the section on backing up
IAM datasets for information and examples of how to obtain a backup copy with one of those
products. Other types of backup copies may not preserve the exact image of the dataset, which
can result in not being able to perform problem determination. An IDCAMS REPRO, or the output
dataset from IAMRECVR RECOVER command will not be adequate for performing problem
resolution.
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EXAMPLE C: Equally important is to obtain some diagnostic information. If you call for assistance due to a
PRINT IDPINQ. potentially damaged file, you will frequently will be asked to obtain various diagnostic information.
The IAMRECVR PRINT command is used to help obtain some of this information. It will be quite
helpful to run the job below prior to calling for technical assistance, as this is generally a diagnosis
starting point. This job uses the PRINT command of IAMRECVR to print out the blocks within the
dataset that describe the characteristics and physical structure of the file. A LISTCAT ALL is also
being performed, as that will print out additional information on the volume(s) that the dataset
resides.

//PRINTI EXEC PGM=IAMRECVR,REGION=4096K
//SYSPRI DD SYSOUT=%

//DISKIN DD DSN=my.iam.dataset ,DISP=SHR
//SYSIN DD *

PRINT IDPINQ

LISTCAT EXEC PGM=IDCAMS
SYSPRINT DD SYSOUT=x

[AMPRINT DD SYSOUT=%

SYSIN DD *

LISTCAT ENT(my.iam.dataset) ALL

Figure 103: PRINT IDPINQ Example (EX1087C)

EXAMPLED: With information from the above PRINT or DIAGNOSE, you may also be asked to print out selected
PRINTING blocks from the IAM dataset. The IAM Technical Support representative will inform you if this is
BLOCKS needed, and provide you with the block range(s) to be printed. This is accomplished with a different
flavor of the PRINT command. In this case, a starting block number is specified by the FBLK= (from
block) keyword, and the number of blocks to print is specified with the MAXBLKS= keyword. You
can specify multiple PRINT commands in the same execution of IAMRECVR, each of which will

specify different ranges of blocks to be printed. The example below shows how this is done.

//PRINTBLK EXEC PGM=IAMRECVR,REGION=4096K
//SYSPRINT DD SYSOUT=%
//DISKIN DD DSN=my.iam.dataset,DISP=SHR
//SYSIN DD *

PRINT FBLK=65,MAXBLKS=4

PRINT FBLK=100,MAXBLKS=1
/%

Figure 104: Example of printing out blocks of an IAM Dataset (EX1087D)
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To perform the recovery, the IAMRECVR RECOVER command is used to obtain a sequential copy
of the data. If there are records in the Extended Overflow (or Independent Overflow for Compatible
format files), the sequential output file must be sorted. The RECOVER command will invoke the
sort product you have installed at your installation. The JCL you provide must specify whatever DD
cards are needed for the sort. Frequently this requires specification of sort work space, with three
or more SORTWKOx DD cards. This sort work space must be adequate enough to handle the
amount of data that is contained within the dataset. The recover step is followed by a step to define
a new cluster and reload the data with IDCAMS REPRO. The reload step also includes renaming
the datasets.

To perform a recovery on files with spanned records, there are additional considerations. On the
step executing the IAMRECVR RECOVER command, an additional DD statement is required. That
DD statement is SPANOUT. This DD statement defines a file on tape or disk that will contain those
records that are actually spanned, that is too large to fit within a single block. After performing the
reload of the dataset from the TAPEOUT file, an additional step is required for the spanned records.
That step is to run the IAMRECVR APPLY command with the SPANNED keyword. That will update
the recover file with the spanned records from the SPANOUT file. Further information on using
these keywords is in section 45.
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The example below performs both the RECOVER step and the REPRO step. First, the RECOVER
command of IAMRECVR is executed to create a sequential file containing all of the data records
from the IAM dataset. If that process is successful, then IDCAMS is executed. With IDCAMS, a
new dataset is defined, using the original dataset as a model, and then loaded with the recovered
data. This is followed by renames of the datasets. Note the use of the IDCAMS IF and CANCEL
commands, which is done to preserve the original dataset in case a failure occurs during the
IDCAMS processing.

For the execution of the IAMRECVR program, the DISKIN DD specifies the IAM dataset, and the
TAPEOUT DD specifies the new sequential dataset. The SYSPRINT and SYSIN DD cards are
required by IAMRECVR. The SORTWKOx and SYSOUT DD statements are provided for the
SORT.

For the execution of the IDCAMS step, the SYSPRINT and SYSIN DD are required. The sequential
file created by the RECOVER process in the prior step is included with a DD name of INFILE. The
IAMINFO DD is optional, but recommended to obtain the run time report for the file load. Note that
there is a DD statement, OLDIAMDS, for the original IAM dataset that is otherwise not referenced.
This is done to hold the ENQ on the original dataset name until the recovery process is complete.
Proper caution should be used in constructing the job stream to insure that the data is preserved.

WARNING: If you are running with a version of IAMRECYVR prior to Version 6.4 and you need
to Delete and Define the IAM dataset, use the JCL for Example F. If there are duplicate keys
in the dataset, the records will be lost when the dataset is deleted. In Version 8.0, IAMRECVR
will set a return code of 8 when duplicate keys are found, and you are not logging or ignoring
the duplicate keys.

//RECOVER EXEC PGM=IAMRECVR,REGION=4096K
//SYSPRINT DD SYSOUT=%
//SYSOUT DD SYSOUT=%
//DISKIN DD DISP=0LD,DSNAME=my . iam.dataset
//TAPEOUT DD DSN=my .seq.dataset,DISP=(,CATLG)
!/ UNIT=SYSDA,SPACE=(CYL, (20,10))
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (20,10))
//SORTWKO2 DD UNIT=SYSDA,SPACE=(CYL, (20,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL, (20,10))
//SYSIN DD *

RECOVER
/%
//LOADNEW EXEC PGM=IDCAMS,COND=(0,NE)
//SYSPRINT DD SYSOUT=%
/ TAMINFO DD SYSOUT=%
//INFILE DD DSN=my .seq.dataset,DISP=0LD
//0LDIAMDS DD DSN=my.iam.dataset ,DISP=0LD
//SYSIN DD *

DELETE my.newiam.dataset

DELETE my.newiam.dataset NOSCRATCH

SET MAXCC=0

DEFINE CLUSTER(NAME(my.newiam.dataset)

OWNER (S 1AM)

MODEL (my.iam.dataset))
[F MAXCC NE O THEN CANCEL
REPRO INFILECINFILE) ODS(my.newiam.dataset)
[F MAXCC NE O THEN CANCEL
ALTER my.iam.dataset NEWNAME(my.badiam.dataset)
[F MAXCC NE O THEN CANCEL
ALTER my.newiam.dataset NEWNAME(my.iam.dataset)
LISTCAT ENT(my.iam.dataset) ALL
LISTCAT ENT(my.badiam.dataset) ALL
/%

Figure 105: Basic Dataset Recovery Example (EX1087E)
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One of the circumstances that may occur is that records with duplicate keys are discovered by the
RECOVER process after the sort has been done, while the output sequential dataset is being
written. This circumstance does not necessarily represent a data integrity problem with the file.
When a record is updated, the length of the record may be changed either by the application
program itself, or by IAM if the updated record compresses differently. If there was an increase in
the record length as a result of the update, the record may no longer fit within the current block that
it resides, so it is moved by IAM to Overflow. Without Variable Overflow because the maximum
length is reserved for a record once it is moved to an overflow block it will stay in that block. With
Variable Overflow, the record may need to be moved to a different overflow block. 1AM will first write
out the updated record within the block it was moved to, and then subsequently write out the original
block with the old record deleted. If a failure occurs that prevents the proper closing of the dataset,
the second write might not yet have been done resulting with the record existing in both blocks.
Failures that may result in this condition include MVS failures resulting in an IPL without proper
application shutdown, using the MVS FORCE command to cancel an updating job from the system,
or other types of address space failures, or power outage. Files that were opened for update during
such a failure should be reorganized or recovered as soon as possible after such a failure.
Unfortunately, such failures also prevent the file statistics from being updated as well, so accurate
information may not be reflected in the statistics particularly for the actual record count.

Other possibilities for duplicate keys include sharing the IAM dataset for concurrent updating or
software failures that caused storage corruption. For these type of duplicates, you may need to
examine which of the duplicate records you want to have in the recovered dataset. This can be
accomplished by editing the LOG dataset that is created by IAMRECVR, and then running the
APPLY step.

During normal IAM processing, the first duplicate record condition is not a problem as long as the
record is not deleted. This is because with Enhanced format files, the record will always be moved
to a higher relative block than it existed in before the update. So, the valid record will always be the
record in the highest block. (Note that for Compatible format files, the situation is reversed because
the Overflow area is at the physical beginning of the dataset.) For a recovery using IAMRECVR,
a different procedure than the basic one shown in the preceding example must be used.
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The first change to the original example is that the SORT must be told to pass records with equal
keys back in the same order that they were passed to the SORT. This is done with the EQUALS
option for DFSORT and SYNCSORT. For DFSORT, this option is specified by a control card input
using the DFSPARM DD. For SYNCSORT, a $ORTPARM DD card is used. In the example, both
are included. The next change for Enhanced format files is to specify a LOG dataset and indicating
on the RECOVER command that records with duplicate keys are to be logged, (i.e. specify
DUP=LOG on the RECOVER command). The first record of any specific key value will always be
written to the normal sequential output dataset. Any subsequent records with the same key will be
written out to the LOG dataset. Then, the normal reload is done for the dataset.

Then, for Enhanced format files only, the records in the LOG dataset are copied into the 1AM
dataset with an IAMRECVR APPLY statement. Note that you could also use an IDCAMS with the
REPRO REPLACE statement. See Example G for using the REPRO REPLACE instead of the
IAMRECVR APPLY. The advantage of using the IAMRECVR APPLY is that it will print out the keys
of the records that are being replaced by the apply operation.

//RECOVER EXEC POM=IAMRECVR,REGION=4096K
//SYSPRINT DD SYSOUT=x
//7SYSOUT DD SYSOUT=xk

//DISKIN DD DISP=0LD,DSNAME=my.iam.dataset
//TAPEOUT DD DSN=my . seq dataset DISP=(,CATLG),

// UNIT=SYSDA,SPACE=(CYL, (20,10))

//L0G DD DSN =my . duprec data et,DISP=(,CATLG)
// UNIT=SYSDA,SPACE=(CYL,(2,1))

//SORTWKO1 DD UNIT SYSDA, SPACE=(CYL,(20,10))
//SORTWKO2 DD UNIT=SYSDA,SPACE=(CYL, (20,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL,(20,10))

//SORTPARM DD *
EQUALS
/%
//DFSPARM DD *
EQUALS
/%
//SYSIN DD *
RECOVER DUP=LO0G
/%
//LOADNEW EXEC PGM=IDCAMS,6COND=(0,NE)
PRINT DD SYSOUT=%
NFO DD SYSOUT=x%
LE DD DSN=my .seqg.dataset,DISP=0LD
N DD *
TE my.iam.dataset
AXCC NE O THEN CANCEL
NE CLUSTER(NAME(my.iam.dataset)
OWNER (S 1AM)
VOL (m

I[F MAXCC N
REPRO INFILE
LISTCAT ENT(
/%
//TAPPLY EXEC PGM=IAMRECVR,REGION=0M
//SYSPRINT DD SYSOUT=x
//1TAMINFO DD SYSOUT=x

| [LE) ODS(my.iam.dataset)
y.iam.dataset) ALL

//L0G DD DSN=my .duprec.dataset,DISP=0LD
//VSAMOUT DD DSN=my.iam.dataset,DISP=0LD
//SYSIN DD >k

APPLY QOUT=VSAM

/%

Figure 106: Example of Recovering Dataset With Duplicate Keys (EX1087F)
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EXAMPLE G: In this next example, rather than deleting and redefining the dataset, it is copied into with a REPRO
RECOVERWITH REUSE. If that is successful, then the duplicates, if any, are copied into the IAM dataset with
REUSE another REPRO, but this time with REPLACE.

//RECOVER EXEC POM=I|AMRECVR,REGION=4096K
//SYSPRINT DD SYSOUT=x
//7SYSOUT DD SYSOUT=xk

//DISKIN DD DISP=0OLD,DSNAME=my . iam.dataset
//TAPEOUT DD DSN=my . seq dataset DISP=(,CATLG)

!/ UNIT=SYSDA,SPACE=(CYL, (20,10))

//L0G DD DSN =my . duprec data et,DISP=(,CATLG)
// UNIT=SYSDA,SPACE=(CYL, 1))

//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL,(20,10))
//SORTWKO2 DD UNIT=SYSDA,SPACE=(CYL, (20,10))
//SORTWKO03 DD UNIT=SYSDA,SPACE=(CYL, (20,10))

//SO0RTPARM DD ES

EQUALS

/%

//DFSPARM DD ES

EQUALS

/%

//SYSIN DD ES
RECOVER DUP=LOG

/%

//LOADNEW EXEC PGM=IDCAMS,COND=(0,6NE)

//SYSPRINT DD SYSOUT=x

//1TAMINFO DD SYSOUT=%
//1TAMFILE DD DSN=my.iam.dataset,DISP=0LD
//INFILE DD DSN=my.seq.dataset,DISP=0LD
//DUPFILE DD DSN=my .duprec.dataset,DISP=0LD
//SYSIN DD *

REPRO INFILECINFILE) OUTFILE(CIAMFILE) REUSE

[F MAXCC NE O CANCEL
REPRO INFILE(DUPFILE) OQUTFILE(IAMFILE) REPLACE
LISTCAT ENT(my.iam.dataset) ALL

/%

Figure 107: Example of recover with REPRO (EX1087G)

- 10-146 -



10.88

OVERVIEW

WHY USE IAM
JOURNALING

PREPARING
FOR
JOURNALING

IAM JOURNAL AND RECOVERY 10.88

IAM JOURNAL AND RECOVERY

This section provides information on using IAM journaling and recovery for IAM datasets not
processed by IAM RLS. For the journaling and recovery offered for datasets processed with IAM
RLS, refer to Section 20 on Using IAM RLS.

For Enhanced Format IAM datasets without spanned records, IAM offers an optional journaling
facility along with an associated recovery capability. IAM journaling is activated through IAM
Overrides for the datasets that you select. The IAM journaling facility provides a tool to capture in
a separate dataset the images of records prior to being updated, called before images, and / or
images of records after being updated, called after images. Once a journal has been created, it
can be used by the provided utility program IAMJREST to recover the IAM dataset to a particular
pointin time. There are two types of recovery possible, called forward recovery and backward (or
backout) recovery. Forward recovery is done by restoring a backup copy of the affected IAM
dataset, then applying the after images from the journal dataset(s) to the IAM dataset. In other
words, the recovery proceeds forward from a particular point in time to an identified point in time,
prior to the failure. A backout recovery does the opposite function. Starting with a dataset that
has been updated by various jobs, it provides a capability to backout the updates from selected
jobs. This is accomplished by updating the dataset from the log using the before images.

The main reason to use the IAM journaling feature is to improve data availability for very large
datasets. This is accomplished because the enhanced recovery capabilities can reduce the
frequency of backing up the entire dataset. Rather than backing up large IAM datasets every day,
they can be backed up less frequently, perhaps just once a week. Only the journal containing the
updated data is backed up on a daily basis. By backing up less data, the amount of time a dataset
is not available for update processing is reduced. The amount of time saved by not doing full
backups each night can be quite substantial.

In case of a media failure, the dataset is recovered by restoring the dataset from the last full
backup, then executing a journal forward recovery using IAMJREST. For failures when a batch job
abends, or otherwise fails, the updates made by the failing batch job can be backed out by
IAMJREST, then the batch job processing can be restarted. If need be, the updates from multiple
jobs steps and jobs can be backed out. The backout facility may be able to save a lot of time when
recovering from typical job abends, by eliminating the need to restore datasets and rerun an entire
sequence of batch jobs. Additional savings are possible by eliminating the need for batch jobs to
perform separate backup of critical files prior to starting an update process.

Before turning on IAM journaling for a dataset, you need to take a few steps in preparation. First,
you must decide what types of recoveries you are going to want to perform, as this choice impacts
the type of records you will need to have written to the journal dataset. If you are planning on both
the forward and backward recoveries, you will need to be collecting both before and after images.
If you are planning on just forward recoveries, then only the after image records are collected.
Conversely, if you are only planning on only backout recoveries, then you only need to collect
before images. You can also choose between journaling all update activity against a file, or only
journaling for some selected jobs. If you are journaling for all or most of the update activity on the
IAM dataset, then you should activate journaling by specifying the IAM CREATE JRNAD= override
when the file is defined or loaded. The journaling option you select will be retained with the
dataset, and used on each access to the dataset. If you are only planning on using the journaling
for a few selected jobs to be able to backout their updates, then the journaling can be specified on
the selected jobs steps using the IAM ACCESS JRNAD= override. As operands on the JRNAD
keyword, you specify the types of records that you need to have written to the journal. Valid values
are:

* BEFORE for before images,
* AFTER for only updated record images, or
e BOTH to collect BEFORE and AFTER images.

Using BOTH will provide the most flexibility, but also incurs the largest overhead in terms of space
required and journal I/O activity. When estimating the space, keep in mind that IAM does NOT
journal during file load or reorganization, so there will not be a “second copy” in the journal of the
entire dataset.
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You are responsible for allocating and managing the journal dataset. The next step is to decide
how you want to manage your IAM journal datasets. The IAM Journal datasets must reside on
DASD while they are being actively used for journaling. They can reside on either tape or disk when
performing the recovery phase. |If you are opting for the full journaling, then you will need
permanent DASD datasets for the journals. Typically, the journal datasets will be backed up daily
using IEBGENER. The reason for using IEBGENER is so that the back up copy of the LOG dataset
can be used directly as input to the IAMJREST utility. That would not be possible if the dataset was
backed up by DASD management software products, such as FDR/ABR. The backup copy can
take the form of an accumulation dataset, or as a separate dataset each day, perhaps by using a
GDG.

To help minimize both the amount of DASD space for the journal and the journal backup time, you
will probably want to empty the journal dataset(s) after they are backed up. This can be easily
accomplished by running program IEBGENER with an empty input dataset. Or, you might decide
that it is more critical to minimize the time it takes to set up the recovery. In that case you would
want to accumulate the journal data within the journal dataset itself, containing all the data since the
last full dataset backup.

If you are just going to do journaling for batch update jobs to provide a backout recovery capability,
you have some different choices. You can either go with a permanently allocated journal dataset,
or allocate one at the beginning of the batch job stream. In either case, you will most likely want to
backup the journal dataset at the end of the batch stream. If you are using a permanent journal
dataset, you will want to empty it prior to or at the beginning of the job stream that is being
journalled.

With the above decisions made, you can next estimate the amount of DASD space that will be
needed for your journal dataset. To make the estimate, you will need some statistical information
that can be found in IAM LISTCAT or IAMINFO reports. These reports should cover the typical
length of time that the data will be residing in the journal, whether that is just for a day, a week, or
through a batch job stream. The important numbers are the number of inserts, updates and deletes
for the length of time in question, as this will be used to calculate the number of records that are
written to the journal. To estimate the number of records, which we will call R, select one of the
following calculations based on the types of records that are being collected:

* For both BEFORE and AFTER Images: R = (2 * (updates + deletes)) + inserts.
* For only BEFORE or AFTER Images: R = updates+deletes+inserts.

The 1AM journal will typically use _ track blocking, which will be 27998 when residing on a 3390, or
23476 when residing on a 3380, and using variable length records and blocks. The maximum
record length is the defined user record size plus 52 bytes for the header information on each
journal record. If the maximum record size exceeds the _ track block size, then a block size of
32760 will be used. To play it absolutely safe, you should estimate your journal space requirements
using the maximum record length. However, for files that have a very large maximum record length,
for which you know that the actual record length is considerably smaller, you can use the smaller
record length. Select the record size that seems most appropriate, and add 44 bytes to that length
for the header information. Divide the expected block size-4 by the record size to get the average
number of journal records per block, dropping any fraction. Multiply the result by 30 if using _ track
blocking, or by 15 if the larger block size of 32760 must be used. That will yield the number of
journal records per cylinder, which we will call C.

The estimated number of cylinders will be R / C, which is to be rounded up. Or in words, the
estimated number of log records divided by the number of records per cylinder yields the number
of cylinders. Use this value for the primary space allocation of the journal dataset. Then use some
fraction in the range of 10% to 25% as the secondary space value for your journal dataset
allocation.
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As an example, let’s say that we have a file that typically has 15,000 updates, 1,000 inserts, and
500 deletes in a day. Our plan is to collect both before and after images, enabling both forward and
backout recovery. The journal will be backed up and then emptied each day after the online system
comes down, prior to starting the batch update runs. The estimated number of daily journal records
will be:

R = (2 * (15,000 + 500)) + 1,000 = 32,000.

The maximum defined user record length is 256, so the maximum journal record length is (256 +
52) = 308. The journal is going to reside on a 3390, which has a _ block size of 27,998. Dividing
(27,998-4) by 308 = 90 log records per block. Next, multiply the number of log records per block
times the number of blocks per cylinder (which is 30), to come up with 2,790 log records per
cylinder.

C =((27998-4) / (256 + 52)) * 30 = 2,700.
The number of cylinders required is R/ C or 32,000 /2,700 = 12.

The name of the journal dataset is the dataset name (or cluster name) of the IAM dataset, with the
characters *.LOG’ appended to the end. If the length of the dataset name exceeds 40 bytes, then
the end will be overlaid with the .LOG’ character string and be 44 bytes long, except when the 40th
byte is a *.’. In that case, the dataset name will only be 43 bytes long, still ending with the .LOG’
literal.

There are a few considerations for doing the actual journal allocation. First, to maximize the
recovery potential, and to avoid I/O contention between the journal and the actual dataset, the
journal dataset must be on a different volume. It would be best for the journal dataset to be on a
device that is on a different channel and controller if that is possible. Secondly, make sure to pick
a volume that has sufficient DASD space available to allow the journal dataset to go into extents if
necessary. Thirdly, do not specify any DCB characteristics, such as LRECL, BLKSIZE, or RECFM.
The IAM journal program will set those values automatically the first time the journal dataset is used.

The example JCL below demonstrates defining an IAM dataset with the journaling option requested
on the IAM CREATE Override statement. Note that JRNAD=BOTH is specified, indicating
journaling of both before and after images. This option provides for both forward and backout
recoveries. The journal dataset is also being allocated in the same job step, using the SPACE value
calculated in the above example calculation.

//1TAMDEFIN EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
/7 JOURNAL DD DSN=MY . IAM.KSD.LOG,UNIT=SYSDA,DISP=(,CATLG),
/7 SPACE=(CYL,(12,6)),VOL=SER=MYVOL2
//1TAMOVRID DD ES
CREATE DD=&ALLDD, JRNAD=BOTH
/%
//7SYSIN DD ES
DEFINE CLUSTER

(NAME (MY . I AM.KSD)

OWNER (S 1AM)

VOLUMES (MYVOL1)

CYL(60 6)

RECORDSIZE(100 256)

KEYS(24 8)

FREESPACE (5 20)

SHAREOPTIONS (2 3)

REUSE )

LISTCAT ENT(MY.IAM.KSD) ALL
/%

Figure 108: Example of Defining an IAM Dataset with Journaling (EX1088A)
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To continue with the above example, the next step is setting up whatever JCL is needed for
management of the log data. For the IAM dataset being journalled, the backup frequency had been
once a day. With the IAM journal being active for this dataset, the backup frequency will be changed
to once a week. The journal will be backed up daily, to a GDS, and then emptied. As part of the
weekly dataset backup, we will accumulate the daily journals for the past week, into a single dataset
on tape, which will be the weekly journal GDS. Step 2 is then to set up the GDG for the journal
backups, which can be done as shown below:

N EXEC PGM=IDCAMS
T DD SYSOUT=x

DD B
ENERATIONDATAGROUP
MY . ITAM.KSD.DAILY.JOURNAL)
7) SCRATCH )
ENERATIONDATAGROUP
MY . ITAM.KSD . WEEKLY.JOURNAL)
(5

/%

Figure 109: Defining GDG for Journal Backups (EX1088B)

The daily journal backup job will run six days a week. This job will not only make a copy of the
journal dataset to the new daily journal backup GDG, but will also empty the journal file so that the
most it will contain is one day’s worth of data. The following example will show how this can be
accomplished:

UPJRNL EXEC PGM=IEBGENER

SPRINT DD SYSOUT=x

SIN DD DUMMY

SUT?2 DD DSN=MY . AM.KSD.DAILY.JOURNAL(+1),
DISP=(,CATLG),SPACE=(CYL,(12,6)),UNIT=SYSDA,
DCB=(MY.IAM.KSD.LOG),VOL=SER=MYVOL3

BK
SY
SY
SY

N N N N
N N N

SYSUTA DD DSN=MY . AM.KSD.LOG,DISP=0LD
EMPTYJRN EXEC PGM=IEBGENER,COND=(0,NE,BKUPJRNL)
SYSPRINT DD SYSOUT=x

SYSIN DD DUMMY

SYSUT1 DD DUMMY ,DCB=(MY . IAM.KSD.LOG)

SYSUT?2 DD DSN=MY . IAM.KSD.LOG,DISP=0LD

Figure 110: Example of Daily Journal Backup (EX1088C)
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The weekly journal backup job should be run as part of the same job that performs the backup of
the base IAM dataset. Preferably as the step immediately after the dataset backup. If time is
critical, the weekly backup of the journal datasets can be done concurrent with the dataset backup.
This job will copy the previous six daily backups along with any current data in the journal, and
subsequently empty the journal dataset itself.

//WBKUPJRN EXEC PCM=IEBGENER

//SYSPRINT DD SYSOUT=x

//7SYSIN DD DUMMY

//7SYSUT?2 DD DSN=MY . IAM.KSD .WEEKLY.JOURNAL(+1),

/7 DISP=(,CATLG) ,UNIT=CART

//7SYSUTA DD DSN=MY . |AM.KSD.DAILY.JOURNAL(-5),DISP=0LD
/7 DD DSN=MY . IAM.KSD.DAILY.JOURNAL(-4),DISP=0LD
/7 DD DSN=MY . |AM.KSD .DAILY.JOURNAL(-3),DISP=0LD
/7 DD DSN=MY . |AM.KSD.DAILY.JOURNAL(-2),DISP=0LD
/7 DD DSN=MY . IAM.KSD.DAILY.JOURNAL(-1),DISP=0LD
/7 DD DSN=MY . |AM.KSD.DAILY.JOURNAL(O),6 DISP=0LD
/7 DD DSN=MY . AM.KSD.LOG,DISP=0LD

//EMPTYJRN EXEC PCM=IEBGENER,COND=(0,NE, WBKUPJRN)
//SYSPRINT DD SYSOUT=x

//7SYSIN DD DUMMY

//7SYSUT1 DD DUMMY ,DCB=(MY . IAM.KSD.LOG)

//7SYSUT?2 DD DSN=MY . IAM.KSD.LOG,DISP=0LD

Figure 111: Weekly Backup to Tape of Journal Data (EX1088D)

Now that the journaling is all in place, along with the proper backup procedures, the recovery
process from the IAM journal can be examined. Recovery with the journal is provided for by the
IAMJREST program. The IAMJREST program uses as input the journal dataset(s), the base IAM
dataset, and some control parameters directing its operation. The output of IAMJREST is the
updated |IAM dataset. This section will provide the basics of using IAMJREST, along with
examples. For additional information in IAMJREST, refer to section 47 of the manual, which has a
complete description of the IAMJREST program.

There are two different types of recovery procedures that can be performed by IAMJREST. The
first type is a forward recovery. A forward recovery will typically be used to recover a dataset if the
device it resides on is damaged or not operational, or if the dataset has been seriously corrupted.
A forward recovery is one where first the base dataset is restored, then the IAMJREST utility is
executed to apply the updates, inserts, and deletes from the journal to the base dataset. For a
forward recovery to occur, the journal must contain AFTER images for all the jobs that updated the
dataset. This is accomplished by specifying JRNAD=BOTH or JRNAD=AFTER on the IAM
CREATE override statement.
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Shown below is an example of performing a forward recovery. In the example, it is presumed that
a failure occurred on the third day after the last backup. So, there are the two daily backups of the
journal file, plus the current journal file that will be used for the recovery. These three datasets will
be input to the recovery procedure. The dataset being recovered will first be deleted and defined
on a new volume, then it will be reloaded from the backup tape. After the restore, IAMJREST is
executed with the three input files to perform the forward recovery. The failure occurred will running
the job BATCHUP2. The recovery will be performed for all update jobs that ran up to and including
job BATCHUP1. Once any other datasets are recovered, the BATCHUPZ2 job can be restarted.

//DELDEFIN EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=k
//1TAMOVRID DD B
CREATE DD=&ALLDD, JRNAD=BOTH

/%
//SYSIN DD B

DELETE MY.IAM.KSD CLUSTER

IF MAXCC NE 0 THEN -

DELETE MY.IAM.KSD NOSCRATCH
SET MAXCC =0

END
DEFINE CLUSTER
(NAME (MY . | AM.KSD)
OWNER (S 1AM)
VOLUMES (NEWVOL)
CYL(60 6)
RECORDSIZE (100 256)
KEYS(24 8)
FREESPACE (5 20)
SHAREOPTIONS(2 3)
REUSE )
LISTCAT ENT(MY.IAM.KSD) ALL
/%
//RESTORE EXEC PCM=IDCAMS,COND=(0,NE)

//SYSPRINT DD
//BACKUP DD
//1TAMFILE DD

SYSOUT=x
DSN=MY . IAM.KSD.BACKUP ,DISP=0LD
DSN=MY . | AM.KSD,DISP=0LD

//71TAMINFO DD SYSOUT=x
//SYSIN DD ES

REPRO INFILE(BACKUP) OUTFILECIAMFILE) REUSE

LISTCAT ENT(MY.IAM.KSD) ALL
/%
//RECOVER EXEC POM=IAMJREST,REGION=64M,COND=(0,NE)
//SYSPRINT DD SYSOUT=x
//7SYSOUT DD SYSOUT=xk
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//1TAMFILE DD DSN=MY . I AM.KSD,DISP=0LD
//71TAMJRNL DD DSN=MY . |AM.KSD .DAILY.JOURNAL(-1),DISP=0LD
/7 DD DSN=MY . IAM.KSD.DAILY.JOURNAL(O), DISP=0LD
/7 DD DSN=MY . IAM.KSD.LOG,DISP=0LD
//71TAMINFO DD SYSOUT=x
//SYSIN DD ES

RESTORE FORWARD,TOJOB=BATCHUP1,TODATE=1998182
/%

Figure 112: Forward Recovery Preceded by a Restore (EX1088E)
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The other type of recovery that can be performed is a backout (or backwards) recovery. This type
of recovery backs out updates to a dataset from the specified jobs or job steps. To perform a
backout recovery, the journal must include BEFORE images. BEFORE images are written to the
journal when either JRNAD=BOTH or JRNAD=BEFORE have been specified on the IAM overrides.
A forward recovery can be done to restore a dataset to the same point that can be done with a
backout recovery. The backout recovery however will generally be much faster than a forward
recovery. This is because the dataset does not have to be restored, and eliminates having to apply
updates from potentially several days. Backout recoveries are also ideal if you only need to use
IAM journaling to provide recovery for a few jobs or a job stream.

Shown below is an example of a backout recovery. In this recovery, the all updates for job
BATCHUPD that was run on June 30, 1998 (1998.181) are removed from the IAM dataset.

//RECOVER EXEC POM=IAMJREST, REGION=64M,COND=(0,NE)
//SYSPRINT DD SYSOUT=x
//7SYSOUT DD SYSOUT=x
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//1TAMFILE DD DSN=MY . | AM.KSD,DISP=0LD
//1TAMJRNL DD DSN=MY . |AM.KSD.DAILY.JOURNAL(-1),DISP=0LD
/7 DD DSN=MY . IAM.KSD.DAILY.JOURNAL(O), DISP=0LD
/7 DD DSN=MY . IAM.KSD.LOG,DISP=0LD
//1TAMINFO DD SYSOUT=x
//SYSIN DD B

RESTORE BACKOUT, JOBNAME=BATCHUPD, FROMDATE=1998181
/%

Figure 113: An Example of a Backout Recovery (EX1088F)

If you are unsure of what jobs or job steps have been journalled, the IAMJUTIL provides the SCAN
capability. This command will read the specified journal dataset, and print a line identifying each of
the job steps that have records on the file. Included with that information is the time and date. This
information may be helpful when setting up to run a recovery. The SCAN command also has a
DETAIL operand, which provides a way to determine the complete contents of the journal dataset,
should that be needed. Normally though, it is expected that the summary information identifying all
the job steps that have updated the dataset will be sufficient information.

//RECOVER EXEC POM=IAMJUTIL
//SYSPRINT DD SYSOUT=x
/7 TAMJRNL DD DSN=MY . AM.KSD.LOG,DISP=0LD
//SYSIN DD B
SCAN  SUMMARY
/%

Figure 114: Example of Identifying Contents of Journal (EX1088G)
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20.01 IAM RECORD LEVEL SHARING

OVERVIEW

IAM Version 8.0 introduces IAM Record Level Sharing for a single system. With IAM RLS,
concurrently running batch jobs, TSO users, and CICS regions running on the same
LPAR can update IAM files, if they are accessed through IAM RLS. IAM is different from
VSAM/RLS in that rather than having an application such as CICS indicate it is using IAM
RLS, IAM will automatically select those datasets that should be processed by IAM RLS.
Eligibility for processing under IAM RLS is determined during OPEN processing, on a file-
by-file basis. When an eligible IAM dataset is opened, all of the 1/O requests for that
dataset are passed to the IAM RLS address space for processing, and the results
returned to the requesting address space. IAM RLS provides the following capabilities:

Ability to share 1AM files for update between concurrently executing batch jobs, TSO
users, and CICS regions.

Locking during update processing is performed at the record level, utilizing the IAM
RLS record locking facility.

For recoverable files, record locks are held until the job or transaction terminates, or
the job or transaction issues a SYNCPOINT.

Potential deadlocks within the resources managed by IAM RLS are detected, and the
associated request will be failed to prevent a deadly embrace.

Journaling and recovery capabilities are provided for datasets processed under IAM
RLS. Journaling can be done either to sequential datasets, or to the z/OS System
Logger.

Ability to dynamically back out updates made to files processed by IAM RLS when
the batch job step that performed those updates abends.

A callable batch syncpoint process is provided, to prevent batch programs from
locking out access to large portions of recoverable files when mass updates are
being performed.

An ISPF interface to monitor activity within the IAM RLS address space, and issue
some of the available operator commands.

Depending on the RLS selection criteria implemented at an installation, there
generally will be little or no JCL changes required to use IAM RLS. For CICS, the
installation and activation of certain exits is required, as documented in the IAM RLS
CICS Considerations in Section, 20.50. For batch jobs that perform a large volume
of updates to recoverable files being processed by IAM RLS, the implementation of
the IAM Batch Syncpoint, and appropriate restart capabilities are highly
recommended.
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For the single system record level sharing, IAM utilizes its own record level lock manager. Records
are locked by their key within each 1AM dataset being processed by IAM RLS. The IAM lock
manager does check for potential deadlocks within the scope of the IAM datasets that it is
managing. If waiting on the record lock for the current request will result in a deadlock, the request
will be failed with a logical error. The trigger for IAM to release a record lock will depend on the
environment in which the lock was requested.

For CICS transactions, records are locked by transaction identification. IAM assumes that the IAM
files accessed under CICS are recoverable, and therefore holds the record lock(s) until either a
SYNCPOINT is executed, or the transaction ends. If the IAM file is defined with the explicit option
of JRNAD=NONE or the IDCAMS parameter LOG(NONE), then IAM will assume that the file is not
recoverable under CICS. When an IAM file is detected as being not recoverable under CICS, then
the record lock is only held from the time of the GET for UPDATE until the record is actually updated
or erased, or for records being added, only for the duration of the actual add processing.

For other than CICS processing, that is batch jobs or TSO users, IAM will generally only hold the
record lock(s) from the time of the GET for UPDATE until the record is actually updated or erased,
or for records being added, only for the duration of the actual add processing. The exception to this
is if IAM RLS is journaling before images of records, implying that a back out could be performed if
there is a failure, then the record lock(s) will be held until the program either calls the IAM batch
syncpoint, or the job step terminates. If a job step abends while processing a recoverable file, then
any record locks obtained for that job step will be retained until a recovery takes place. If there were
any other jobs or CICS transactions waiting for the record locks that are being retained until
recovery, those requests will be failed when the abend has been detected. The recovery can be
performed by IAM’s Dynamic Job Back Out function, by IAMJREST, or by whatever other
procedures or recovery software that may be available. Information about any retained locks can
be found by using the DISPLAY,RETAINEDLOCKS modify command to IAMRLS. Such retained
locks will be released upon successful recovery by IAMJREST or Dynamic Job Back Out. The
retained locks can also be released by the RELEASELOCKS command.

In addition to handling the 1/O and locking services, the IAM RLS address space can also be used
for journaling before and / or after images of updated records. The journaling can be performed
either to standard DASD sequential datasets, or can be done using the z/OS System Logger. The
IAM journaling services are primarily provided to allow for the back out of updates performed by
failing batch job(s), or to perform a forward recovery of updates if a file has encountered media
damage. CICS will handle it's own transaction back out and other recovery as it does today, using
it’s own logging mechanisms that is independent of the journaling provided by IAM. By default, IAM
RLS will not journal before images for records being updated by CICS transactions because that is
done by CICS. If customers want IAM to journal the before images from CICS transactions, they
can use the IAM RLS startup parameter CICSJOURNAL.

Information and instructions on setting up IAM RLS journaling is presented in Section 20.30 of the
IAM V8.0 Manual.

An optional Dynamic Job Back Out function for IAM files opened through IAM RLS is available.
Whenever a job step abends, all updates done by that job step can be automatically removed by
Dynamic Job Backout. Control of Dynamic Job Back Out is provided through IAM RLS DJB startup
parameter. If permitted by the startup parameter, DJB can also be controlled via an IAM ACCESS
Override. If the batch job step or TSO user has taken IAM syncpoints, then the back out will be
performed to the most recent syncpoint taken by the job step prior to abending. If no IAM syncpoints
have been taken, then all of the updates performed by the failing job step will be removed on files
accessed through 1AM RLS. Upon successful completion of the Dynamic Job Backout, all of the
retained locks for the failing job will be released.

The IAMRLS address space will have to be given security authority to update those files that are
going to be processed by IAM record level sharing. IAM does issue the RACROUTE macro within
the individual job’s address space to validate that the requesting user does have authority to read
or update, as appropriate, the IAM dataset being opened prior to requesting that IAMRLS open the
dataset. If the RACROUTE indicates that the user / job does not have authority to access the
dataset, then the OPEN request is failed. The failing job will receive an IAMW18 error message.
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IAMRLS utilizes the various z/OS error handling and recovery facilities to recover from errors and
abend conditions that may occur. Our two goals in providing error recovery routines are to provide
continuous availability of the services being provided by the IAMRLS address space, and secondly
to automatically collect enough information about any failures such that problem determination and
correction can be performed from the single failure. The job that had submitted an I/O request to
IAMRLS that has experienced a failure will generally be failed with a VSAM logical error code. It will
be up to the program to decide whether it can continue processing.

The error data collection will include various messages to the job log, system log, and to the RLS
log indicating the abend code, general registers, access registers if applicable, and the failing
module. The error routines do attempt to not duplicate diagnostic information that is produced by z/
OS, but rather provide additional diagnostic information to be combined with the information
provided by z/OS. The error information contained in these messages may be sufficient for problem
determination and resolution, particularly if a problem had been previously reported to Innovation.
If the error occurred within the IAM RLS address space, an error trace table will be kept in storage
for reference, particularly in situations where multiple errors have occurred. Most error situations
will also result in a request for a dump to be taken to a system dump dataset, which may include
both the IAM RLS address space and possibly the address space of the job that submitted the
failing request. The IAM index space associated with the IAMRLS address space may also be
dumped.

To aid in serviceability a mechanism is being provided for system support personnel to apply critical
fixes to the IAM modules within the IAMRLS address space, without the need to shut down the
address space. This facility can also be used to back out fixes should they cause other problems.
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IAM RLS IMPLEMENTATION

This section provides the outline of the procedure to follow to activate and implement IAM RLS.
Innovation recommends that you start out with a very limited implementation, and then as you
become comfortable with IAM RLS, the use of it can be expanded to more datasets. Many of the
parameters that control IAM RLS can be easily modified while IAM RLS is active, which will
minimize the need to deactivate IAM RLS to broaden the implementation to more datasets. Within
any CICS region or batch job, there can be some IAM datasets using IAM RLS, while other IAM
datasets are not using the IAM RLS services.

Careful planning and consideration must be given to how to recover data when a software or
hardware error occurs. This is particularly true if you’ve never used any type of data sharing
software in the past. For example, if a batch job abends, you may not be able just to restore a
dataset and restart the job because of the potential loss of data from CICS users concurrently
updating the dataset. IAM does provide journaling and recovery capabilities that can be used to
perform various types of recoveries. You should determine ahead of time what your needs are,
which can be different for your different datasets and applications. Careful planning and testing of
recovery procedures will be of great benefit to successfully implement IAM RLS.

The various tasks necessary to implement IAM RLS are shown below. Please be sure to review all
of the sections to make sure that nothing is missed as you develop your implementation plan.

* Set up the IAM RLS proc within the appropriate system proclibs, and allocate any required
parameter libraries. Refer to section 90.10 for the details on the IAM RLS proc and address
space requirements.

* Review and select the appropriate values for the various IAM RLS parameters. Refer to section
20.10 for detailed information on the IAM RLS parameters.

» Set up the appropriate criteria for your installation for the IAM RLS automatic dataset selection.
Refer to section 20.20 for the details on automatic dataset selection.

* Allocate the IAM RLS log datasets required to support the journaling that you need IAM RLS
to perform. Set up the procedures to offload the log datasets, and retain the data for
subsequent recoveries as might be needed. Refer to section 20.30 for information on IAM RLS
Journaling.

* Review section 20.50 on CICS Transaction Server considerations. Install and activate the
necessary CICS exits provided by IAM in every region that will be using IAM RLS. The CICS
exits are critical for IAM to perform record locking for CICS. Failure to properly install and
implement them will result in record lockouts and other failures. There are no application or
JCL changes required for CICS to use IAM RLS.

* Review section 20.60 on batch application considerations. For batch jobs that update a large
portion of the records in any recoverable file that is processed by IAM RLS, seriously consider
using the IAM RLS Batch Syncpoint program, along with providing for recovery and restart
should such programs experience software or hardware failures.

* Plan and develop procedures for data recovery, to be prepared in case of unexpected software
or hardware errors occur. Make sure that your implementation for IAM RLS journaling will
provide the necessary data to perform data recoveries that will be necessary when failures
occur. Refer to section 20.70 for information on recovery of data for IAM files being processed
under IAM RLS.

* Review section 20.40 on the IAM RLS operator commands, for information on the various
operational requests that can be made of IAM RLS.
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IAM RLS PARAMETERS

There are three sources of parameters for controlling IAM RLS usage. These include the IAM RLS
start up parameters, specified by a parmlib mechanism on the IPARMLIB DD statement, the IAM
Overrides, and the IAM Global Options Table. The IAM RLS parmlib parameters are completely
discussed in this section. There is also a discussion of relevant IAM Overrides with IAM RLS in
this section, the full IAM Override documentation is provided in section 30 of this manual. The
main global option affecting IAM RLS has to do with specification of automatic eligibility for IAM
RLS processing, which is discussed in section 20.20.

The parameters that can be specified for the IAMRLS address space are presented below. These
parameters are passed to IAMRLS via a parmlib mechanism, which is specified via the IPARMLIB
DD statement. If you use the example IAMRLS procedure, then the IAMRLS parmlib member is
specified using the MBR= operand. You will need a different parmlib member for each unique
system on which IAMRLS is being run to specify different log datasets.

The parmlib is read to establish the parameter settings during IAM RLS initialization. Additionally,
customers can issue the “CHANGEPARM” command, which will cause an active IAM RLS
address space to reread the parmlib member, and cause an immediate update for many of the
values. Any special considerations with changing the various parameter values will be discussed
in the description of the individual parameters below.

The parmlib dataset must be an 80-column card image dataset, with parameters and values coded
in columns 1 through 71. Each card image can contain a single parameter with its values. Multiple
parameters can be specified on a single card, but must be separated by a comma and no spaces.

k)

Comment cards can be included, and are indicated by an in the first column of the card.
Examples of parmlib are provided in the ICL (Installation Control Library) that was copied from the
installation tape. Customers may use the ICL for the parmlib dataset, if so desired.
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IAM RLS
PARAMETERS

Parameter

CICSJOURNAL=

CICSLOCK=

CICSTIMEOUT=

Description

Specifies whether IAM should journal the before images for updates performed by CICS
transactions. Valid values are YES or NO. The default value is NO, because CICS
normally handles transaction backout and before image journaling itself.

Specifies the action that IAM RLS will take when record lock contention is encountered
for a CICS transaction. Three sub-parameters can be provided. The first instructs IAM
RLS what action to take when the owner of the lock is another CICS transaction. The
second instructs IAM RLS what action to take when the owner of the lock is other than
a CICS transaction, such as a batch job or TSO user. The third tells IAM RLS thatifitis
going to fail the request due to lock contention, it is just to pass a logical error code back
to the caller, or abend the transaction.

One of the following keywords can be provided to indicate what action IAM RLS will take
when the owner of the record lock is a CICS transaction:

CICSWAIT specifies that the requestor of the lock will wait until the record lock is
available when the owner is a CICS transaction.

CICSTIMEOUT specifies that the requestor of the lock will wait for a short time as
specified by the CICSTIMEOUT parameter (see below), if the owner of the lock is a
CICS transaction. If the lock is still not available, then the request will fail.

CICSNOWAIT specifies that the request for the record lock will be failed if the owner is
a CICS transaction.

One of the following keywords can be provided to indicate what action IAM RLS will take
when the owner of the record lock is other than a CICS transaction, such as a batch job
or TSO user:

WAIT specifies that the requestor of the lock will wait until the record lock is available
when the owner is a not a CICS transaction.

TIMEOUT specifies that the requestor of the lock will wait for a short time as specified
by the CICSTIMEOUT parameter (see below). If the lock is still not available, then the
request will fail.

NOWAIT specifies that the request for the record lock will be immediately failed when
the owner is not a CICS transaction.

One of the following keywords can be provided to indicate whether IAM should fail the
CICS transaction with an ABEND, or just fail the request following standard VSAM
protocol with a logical error code:

ABEND specifies that IAM will abend the CICS transaction. This requires the installation
and activation of an IAM provided CICS Gilobal User Exit, as described later. The
transaction will abend with a code of AKC3.

NOABEND specifies that IAM will fail the request with a logical error code.
The default values are: CICSLOCK=(CICSWAIT,TIMEOUT,NOABEND)

Specifies the maximum time, in seconds that a CICS transaction will wait for a record
lock if CICSTIMEOUT or TIMEOUT has been specified for the CICSLOCK parameter.
Default is 30 seconds.
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DJB=

JRNPROC=

This parameter provides a way to control Dynamic Job Backout. The following values
are accepted:

YES - Specifies that Dynamic Job Backout will be automatically invoked for any job
steps that abend, and have recoverable IAM files accessed through IAM RLS. Changes
made to recoverable IAM files for the abending job step will be removed from the
affected files, back to either the most recent batch syncpoint taken by the job step, or if
no syncpoints were taken, then to the beginning of the job step.

NO — Specifies that Dynamic Job Backout will not be automatically invoked, unless the
failing job step has opened a recoverable IAM file through IAM RLS with the DJB=YES
IAM override.

DISABLED - Dynamic Job Backout support is disabled, and will not be invoked even
with a DJB=YES IAM override.

The default values is NO.

Optional parameter that specifies the name of a procedure (proc) in the system proclibs
which IAMRLS will invoke via a START command whenever a log dataset is filled. The
name of the log dataset will be passed via the LOG= parameter on the start command.
Use of this parameter will aid in automatically backing up and emptying the log datasets
in a timely manner, to avoid potential delays should all of the log datasets be filled up.

The default value is that no procedure will be automatically started by IAMRLS when a
log fills up, only a WTO message will be issued. Refer to sections 20.30 IAM RLS
Journaling and 20.70 IAM RLS Recovery for further information and recommendations
regarding this parameter.
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LOCK=

LOCKTIMEOUT=

LOGDSN1 =
LOGDSN2=
LOGDSN3=
LOGDSN4=
LOGDSN5=
LOGDSN6=

Specifies the action that IAM RLS will take when record lock contention is encountered
for a requestor other than a CICS transaction, such as a batch job or TSO user. Three
sub-parameters can be provided. The first instructs IAM RLS what action to take when
the owner of the lock is another CICS transaction. The second instructs IAM RLS what
action to take when the owner of the lock is other than a CICS transaction, such as a
batch job or TSO user. The third tells IAM RLS that if it is going to fail the request due
to lock contention is it to pass a logical error code back to the caller, or abend the job or
TSO user.

One of the following keywords can be provided to indicate what action IAM RLS will take
when the owner of the record lock is a CICS transaction:

CICSWAIT specifies that the requestor of the lock will wait until the record lock is
available when the owner is a CICS transaction.

CICSTIMEOUT specifies that the requestor of the lock will wait for a short time as
specified by the LOCKTIMEOUT parameter (see below), if the owner of the lock is a
CICS transaction. If the lock is still not available, then the request will fail.

CICSNOWAIT specifies that the request for the record lock will be failed if the owner is
a CICS transaction.

One of the following keywords can be provided to indicate what action IAM RLS will take
when the owner of the record lock is other than a CICS transaction, such as a batch job
or TSO user:

WAIT specifies that the requestor of the lock will wait until the record lock is available
when the owner is a not a CICS transaction.

TIMEOUT specifies that the requestor of the lock will wait for a short time as specified
by the LOCKTIMEOUT parameter (see below). If the lock is still not available, then the
request will fail.

NOWAIT specifies that the request for the record lock will be immediately failed when
the owner is not a CICS transaction.

One of the following keywords can be provided to indicate whether IAM should fail the
requestor with an ABEND, or just fail the request following standard VSAM protocol with
a logical error code:

ABEND specifies that IAM will abend the batch job or TSO user. The abend code will
be a U0185.

NOABEND specifies that IAM will fail the request with a logical error code.
The default values are: LOCK=(CICSWAIT,TIMEOUT,NOABEND)

Specifies the time, in seconds, that a batch job or TSO user will wait for a record lock to
become available if the CICSTIMEOUT and / or TIMEOUT value have been specified
for the LOCK= parameter. The default value is 30.

Specifies the dataset name(s) of up to six log datasets. This is required if journaling is
going to be used for any IAM dataset under IAMRLS control, and you are not using the
System Logger. These datasets are sequential DASD datasets. IAM RLS will determine
at startup time which journal was last used, and resume journaling with that journal
dataset. It will then subsequently rotate through the list of journal datasets as each
journal is filled. If the next journal dataset has not been emptied, or flagged as reusable
by IAMJUTIL, IAM RLS will issue a WTOR for the operator to reply to reuse the journal
dataset, or to quiesce IAM RLS processing. Additional information on journaling under
IAM RLS is in section 20.30.
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LOGSTRM=

MAXBUFNO=

MAXIOTASK=

MAXJOBS=

MAXLOCKS=

MAXTRANS=

MESSAGES=

MINBUFNO=

Specifies the name of the IAM log stream to be used for journaling, when the System
Logger is going to be used. This value must match the log stream name defined by
IXCMAIPU. This value is only used if the SYSLOGGER=YES parameter has been
specified. The default value, if not specified, is IAMLOGR.sysname, where sysname is
the value provided at IPL time in the IEASYSxx member for SYSNAME. Using the
system logger is not recommended unless your installation has experience with using
the system logger for other purposes, and is familiar with how to use it.

Specifies a value to be used as the default MAXBUFNO for IAM files opened under
IAMRLS. If not specified, the default will be the normal IAM default from the IAM Global
Options Table. Valid values are from 1 to 2048. This value may be overridden for
specific files by an IAM ACCESS override cards that have been included with IAMRLS.
If this value is changed when the parameters are reread by the CHANGEPARM
command, it will take effect for datasets opened subsequent to the change. Currently
opened datasets will not have their MAXBUFNO value changed.

Specifies the maximum number of file 1/O tasks to be permitted. This represents the
maximum number of concurrent I/O requests that the IAMRLS address space will be
able to be actively processing at any point in time. Additional I/O requests will be
delayed pending availability of an I/O task to process it. Values from 8 to 255 can be
specified. Default value is 64.

Specifies the maximum number of jobs that can have |IAM files opened under the
IAMRLS address space. This is primarily used for setting up the record locking tables.
Specifying too small of a value may cause increased overhead for the IAM lock manager
if the actual number of jobs exceeds this limit. Values from 1 to 9,999,999 can be
specified. Default value is 1024. Changing this value will only take effect when IAM RLS
is restarted.

Specifies the approximate maximum number of record locks that are anticipated to be
needed at any particular point in time. This value will be used to determine the size of
the lock lookup hash table. Specifying too small of a value may cause increased

overhead for the IAM lock manager. Values from 1 to 2129903 can be specified. Default
value is 133,103. Changing this value will only take effect when IAM RLS is restarted.

Specifies the approximate maximum number of concurrently active transactions that a
CICS system can have. Too small a value may cause increased overhead for the IAM
lock manager. Values from 1 to 9,999,999 can be specified. Default value is 512.
Changing this value through the CHANGEPARM command will take effect for CICS
regions that are started subsequent to the change.

Specifies what messages should be printed to the IAMRLS RLSLOGDD file. Valid
values are ALL, INFO, or ERROR. ALL is primarily intended for problem diagnosis, as
various messages will be written indicating many frequent events. INFO will provide a
detailed activity log, including when datasets are opened and closed. ERROR will limit
the RLSLOGDD messages to only those issued in error situations. This value can be
dynamically changed via operator command. Default value is INFO.

Specifies a default minimum number of buffers per IAM file. Valid values are from 1 to
2048. The default value is 1, unless otherwise overridden by an IAMOVRID
specification. If this value is changed when the parameters are reread by the
CHANGEPARM command, it will take effect for datasets opened subsequent to the
change. Currently opened datasets will not have their MINBUFNO value changed.
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MINIOTASK=  Specifies the minimum, and also starting, number of tasks in the IAMRLS address

space that will be used to process I/O requests. Values from 8 to 255 can be specified.
Default value is 8.

SYSLOGGER= Specifies either YES or NO, to indicate whether the z/OS (or OS/390) System Logger is

EXAMPLE OF
IAM PARMLIB
PARAMETERS

ABENDING
CICS
TRANSACTIONS

IAM
OVERRIDES

to be used instead of the sequential datasets. Refer to the section 20.30 on journaling
for more information on using this capability. If YES is specified, you must also specify
the LOGSTRM= parameter, indicating the name of the log stream. When specified as
YES, all of the LOGDSNXx parameters are ignored. Default value is NO.

An example of parmlib input is shown below:

MINBUFNO=20,MAXBUFNO=100
LOGDSN1=MY.LOGDSN1.JOURNAL
LOGDSN2=MY .LOGDSN2.JOURNAL
LOGDSN3=MY.LOGDSN3.JOURNAL
LOGDSN4=MY .LOGDSN4 . JOURNAL
LOGDSNS5=MY.LOGDSN5. JOURNAL
LOGDSNG6=MY.LOGDSNG.JOURNAL
SYSLOGGER=NO

MESSAGES=INFO
CICSLOCK=(CICSWAIT,TIMEOUT,NOABEND)

LOCK=(CICSWAIT WAIT,6ABEND)
CICSTIMEOUT=10
LOCKTIMEOUT=1800

Figure 1: Example of IAM RLS Parmlib Parameters

If ABEND was specified for the CICSLOCK parameter, then to cause the abends to occur the IAM
provided CICS Global User Exit (GLUE) must be activated. This IAM provided Global User Exit
(GLUE) will purge transactions that receive an indication from IAM RLS to do so. This indication will
only be presented when the action specified for the IAM RLS CICSLOCK parameter is set to
ABEND. The transaction will abend with a code of AKC3. For information on setting this up, refer
to section 20.50, CICS Considerations.

IAM ACCESS Overrides can be specified for the IAM RLS address space. The overrides can be a
member of a card image PDS, such as the IAM ICL. Some of the IAM ACCESS overrides that may
be useful to IAM RLS are JRNAD, MINBUFNO, MAXBUFNO and REREAD. The IAM CREATE
overrides are not relevant to IAM RLS because no file creations will take place under the IAM RLS
address space.

The MINBUFNO and MAXBUFNO can be used on a dataset by dataset basis, to either use more
or less buffering than what is being defaulted to under IAM RLS. The need to alter the buffering
values should be minimal. This is because IAM RLS offers a MAXBUFNO value to be specified as
a default for all files opened under IAM RLS as a start up parameter that was previously described.

The JRNAD override can be used to enable journaling for all IAM files accessed under IAM RLS,
by providing an ACCESS DD=&ALLDD,JRNAD=BOTH. Be sure to specify JRNAD on any
additional ACCESS override cards provided for specific datasets, as they will not pick up the value
from the &ALLDD override. Using the override may be the preferred way to control journaling for
IAM RLS, rather than on an individual file basis. The journaling can be turned off for specific
datasets by an additional ACCESS override indicating the dataset name.

If you are using the 1AM overrides with IAM RLS, then you will most likely want to specify the
REREAD keyword on each of the override cards. Specification of REREAD will cause 1AM to read
the 1AM overrides every time an IAM file is opened, rather then only for the first dataset opened,
and saving the results in storage. While this is additional overhead, it will allow you to change the
overrides without having to stop and restart IAM RLS for the new overrides to take effect.
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20.20 IAM RLS AUTOMATIC DATASET ELIGIBILITY

IAMRLS IAMRLS can automatically decide during OPEN processing which IAM datasets are to be handled
DATASET by IAMRLS. Automatic selection is based on either the share options that a dataset was defined
SELECTION  with, and/or by the dataset name table. An installation specifies the criteria IAM is to use through
the 1AM Global Options Table, via the RLS option. Using the RLS option, users can specify the
minimum share option required for eligibility for IAMRLS processing, and whether or not a dataset
name table has been provided to IAMRLS. If a combination of share option and dataset name
eligibility is requested, the user can specify via the RLS option whether a dataset must meet both
the share option criteria and be in the dataset name table, or if a match on either one sets the
dataset as eligible for IAMRLS. The values that can be specified for the RLS Global Option are

shown below:

RLS GLOBAL
OPTION

RLS Option Value

Description

AND

NONE

OR

SHARE1

SHARE2

SHARES3

SHARE4

TABLE

Indicate that to be automatically eligible for IAMRLS, a dataset must have the specified
share option, must not be in the dataset name exclude list, and must be in the dataset
name select list.

Indicates that no datasets are to be considered for automatic eligibility for AMRLS. Set
this option if you are not going to be activating the IAMRLS address space, or if you want
to manually direct activity to IAMRLS through the IAM Overrides.

Indicates that to be automatically eligible for IAMRLS, a dataset must have either the
specified share option or be in the dataset name select list. If a dataset meets the share
option eligibility, then the dataset name include or exclude lists will not be examined. If
a dataset does not meet the share option eligibility criteria, then it must be not in the
exclude list, and must be in the include list to be selected for IAM RLS processing. OR
is the default if both TABLE and a SHAREX value are specified.

Indicates that datasets with any cross-region share option value (1, 2, 3, or 4) will be
eligible for IAMRLS processing. Use of this value is not recommended.

Indicates that datasets with cross-region share options of 2, 3, or 4 will be eligible for
IAMRLS processing. Use of this value is not recommended.

Indicates that datasets with cross-region share options of 3 or 4 will be eligible for
IAMRLS processing. This is the default option as shipped.

Indicates that only datasets with a cross-region share option of 4 will be eligible for
IAMRLS processing.

Indicates that IAM is to search the dataset name include and exclude table to determine
eligibility for AMRLS processing, subject to other criteria. The default is that the dataset
name tables will not take part in eligibility selection for IAMRLS.
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The discussion below applies to the use of the RLS Global Option. Full use of the IAM Global Option
Change Facility is described in Section 91 of the IAM Users Manual. Multiple values can be
specified for the RLS option, by enclosing them within parenthesis. When the RLS option is
specified on the ZAP control statement, the value(s) specified will act as a complete replacement
for the existing RLS values, they do not act in combination with the prior values. As shipped, the
default value is RLS=SHARE3, meaning that IAM files defined with share options of 3 or 4 are eligible
for IAMRLS processing. If you subsequently specify RLS=TABLE, then the share options are no
longer considered as criteria for IAMRLS eligibility, only the dataset name inclusion and exclusion
tables are considered.

You might desire some combination, for example, lets say that you want all share option 3 or 4 files
to be eligible, and some selected share option 2 files. For this, you would specify
RLS= (SHARE3, OR, TABLE). You would then specify the name(s) of the other files to be included
or excluded in the dataset name tables. The reason for both an include and an exclude list is so that
you could say, for example, that all datasets beginning with PROD.SHARE should be included for
IAMRLS processing, so you would have specified in the dataset name table SELECT
DSN=PROD.SHARE* (ending with the single *). However, perhaps there is a file that with that
name prefix that you want excluded from IAMRLS, so you could for example specify EXCLUDE
DSN=PROD.SHARE.FILE1.

Another possibility is that you might want only share option 3 or 4 files to be eligible for IAMRLS,
however you might want to exclude some selected files. In this situation, you would specify
RLS= (SHARE3, AND, TABLE). Then in the dataset name table, you would specify SELECT DSN=*
which will include all datasets, and then exclude specific datasets, such as EXCLUDE
DSN=PROD.DONOT.SHARE.FILE1.

The dataset name table is provided to the IAMRLS address space through the IAMDSNTB DD
statement. This DD must specify a card image dataset, either sequential or a PDS member. The
table is read in during initialization of IAMRLS, and stored in ECSA. The table is kept in common to
minimize the overhead of searching the table during IAM OPEN processing. Customers can update
the dataset name tables within the IAMDSNTB dataset, and cause the updated tables to be used
by using the CHANGEDSNT command of the IAMRLS address space.

Within the IAMDSNTB dataset, two lists of dataset names can be provided. Each dataset name
entry is considered a full dataset name, unless it ends with the asterisk (*) character. When the
name is suffixed with an asterisk it is treated as a dataset name prefix, meaning any dataset that
begins the characters up to the asterisk are considered eligible. A value of DSN=" is allowed, and
will be satisfied by any dataset name.

The first list is the dataset name selection list. It is specified by “SELECT DSN=(" followed by a list
of dataset names, separated by commas. Multiple cards can be used, however each dataset name
or prefix must be fully contained within a single card image. A closing parenthesis is used at the end
of the last dataset name. If there is just one dataset name, or only an *, then no parenthesis are
needed.

The exclude list is specified by the “EXCLUDE DSN=(" followed by a list of dataset names,
separated by commas. Multiple cards can be used, however each dataset name or prefix must be
fully contained within a single card image. A closing parenthesis is used at the end of the last
dataset name. If there is just one dataset name, or only an *, then no parenthesis are needed. The
EXCLUDE statement must start on a new card.

While each SELECT or EXCLUDE can include a list of dataset names, there can be only one
SELECT DSN= statement, and only one EXCLUDE DSN= statement. If multiple SELECT or
EXCLUDE statements are provided, only the data from the last one will be saved. All preceding
names will be ignored. A maximum of 32,767 names can be specified for each list. However, it is
highly recommended that you keep the lists as short as possible, to keep the CSA storage
requirement low, and to minimize the searching CPU time. For additional information on acceptable
formats, refer to Section 00.03 of the IAM Users Manual for general information on control
statement format.
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Shown below is an example of an RLS DataSet Name table:

SELECT DSN=(PROD.PAYROLL.IAM.%,
PROD.AR. IAM .,
[AMV . RLS*,
PROD.APAY . I AM .>)

EXCLUDE DSN=PROD.PAYROLL.IAM.TESTFILE,
PROD.AR.IAM.HISTORY,
[AMV . RLS999 .DONOT.SHARE .>)

Figure 2: Example of IAM RLS DataSet Name Table

During OPEN processing of any loaded enhanced format IAM dataset, the RLS Global Option is
checked. If RLS=NONE is in effect, then normal open processing continues. If the RLS Global
Option so indicates, the share options are checked. Then based on the RLS Global Options, if the
criteria includes the dataset name tables, the dataset name tables are searched for a match. When
IAM refers to the dataset name tables during open processing, first the exclude list is searched. If
a matching name or prefix is found in the exclude table, the IAM dataset is treated as being ineligible
for IAMRLS processing. If no match was found in the exclude table, then the selection table is
searched. If the dataset name or prefix is found in the select table, then the dataset is eligible for
IAMRLS processing.

For the preliminary testing phase of IAMRLS, the installation will most likely set a very limited scope.
It may be useful to even set the RLS option to a value of NONE, and use the IAM RLS override to
initiate processing, or provide a very limited list of eligible datasets.

Subsequent to testing, a wider scope is recommended. Datasets that have shared update access
by multiple jobs should be handled by the IAMRLS address space. Such datasets will normally be
defined with share options of (3,3), (3,4), (4,3) or (4,4). For that reason, the default selection criteria
is for datasets defined with cross-region share options of 3 or 4. Those datasets will be
automatically routed to the IAMRLS address space, if it is active.

In some cases, it may also be beneficial for Share Option 2 datasets to be processed by IAMRLS.
This would be particularly true if an application requires full read integrity while other jobs or CICS
regions are updating the dataset. If there are only a few share option 2 datasets meeting those
criteria, then using the dataset name tables would be recommended. However, if almost all of the
share option 2 datasets need full read integrity, then it would most likely be better to set the RLS
global option to SHAREZ2.

IAM RLS does incur additional resources, primarily CPU time, to process an 1/O request than
without IAM RLS. It takes additional resources to ship an I/O request over to another address space
for processing, and then return data and status back to the originating address space. For this
reason, it is recommended that you only put the IAM files that really need sharing support under
IAM RLS, and let standard IAM process the datasets that do not have update sharing active.

-20-13 -



20.30

OVERVIEW

IAM RLS JOURNALING 20.30

IAM RLS JOURNALING

IAMRLS provides an optional facility to journal before and / or after images of file updates to IAM
files being processed by IAMRLS. These journals can be used to aid in data recovery due to either
hardware or software failures. For example, if a media failure occurs and an IAM dataset has to be
restored, the IAM RLS journals can be used to reapply the updates that had been made to the file
since it was backed up to bring the file status up to the point of failure. If before images are captured
then IAM can backout updates performed by failing job steps. The IAM journaling is not a
replacement for CICS journaling and CICS dynamic transaction backout, but rather an additional
facility that provides for increased recovery capabilities. IAM RLS as a default, will not journal the
before images for updates being done by CICS transactions, because CICS will handle the
transaction back outs. However, this can be changed if an installation needs to have those records
included in the IAM journals.

IAM provides programs to perform recoveries, IAMJREST and IAMBREST. IAMJREST runs as a
batch job that can perform forward or backout recoveries. IAMBREST provides for dynamic job step
backout of updates performed by a batch job step that abends. IAM also provides a program to
perform utility functions on the IAMRLS journals, called IAMJUTIL. IAMJREST and IAMJUTIL can
also be used to process journals created by IAM outside of IAMRLS control, as described in Section
10.88 IAM Journal and Recovery. Customers can provide their own utility program to process the
data contained in the journals, and to even perform recoveries if so desired. For information on the
format of the data contained in the IAMRLS journal records, contact Innovation.

Journaling can be done to either sequential datasets, or using the MVS system logger. Innovation
recommends that customers use the sequential datasets for journaling, unless they have
experience in using the MVS System Logger facilities. The type of journaling and the journal files
are specified by the IAMRLS startup parameters LOGDSNn, SYSLOGGER, and LOGSTRM,
which are described in Section 20.10.

Customers select the IAM datasets that they want to have IAM journal, by one of the following
methods:

» Specification of the IAM ACCESS Override JRNAD on the IAMRLS startup procedure, for
example: ACCESS DD=&ALLDD,JRNAD=BOTH.

* Specification of the IAM CREATE Override JRNAD when defining the IAM dataset(s) that are
to have journaling.

» Specification of the LOG parameter on the IDCAMS DEFINE for DFSMS managed |IAM
datasets.

-20-14 -



IAM RLS JOURNALING 20.30
20.30 CONTINUED...
SEQUENTIAL The sequential log datasets must have space allocated prior to starting IAMRLS, and are identified
LOG DATASETS by the LOGDSNn= parameter, where n is a numerical digit from 1 to 6. It is recommended that you
allocate at least 2 log datasets, preferably 3 or more. Having several large journal datasets will
provide for fast access to journal data for job backout recoveries, and help to make sure that there
will always be an available journal dataset for IAM RLS, in case some of the journal offload(s) take
longer than anticipated. The amount of DASD space required depends on the update activity and
the journaling options specified. Each journal record has a header of 112 bytes that is followed by
an image of the data record, and is written out in a standard blocked variable length record format.
The log datasets may be allocated with secondary space specified, however it is recommended that
each log dataset reside on a single volume.
JCLTO
ALLOCATE //ALLOCJRN EXEC PGM=IEFBR14
/1 JRNA DD DSN=IAMRLS.CPUA.JOURNAL1,DISP=(,CATLG),
JOURNALS /7 UNIT=SYSDA,VOL=SER=JRNVL1,SPACE=(CYL, (1000))
//JRN2 DD DSN=IAMRLS.CPUA.JOURNAL2,DISP=(,CATLG),
/7 UNIT=SYSDA,VOL=SER=JRNVL2,6SPACE=(CYL, (1000))
//JRN3 DD DSN=IAMRLS.CPUA.JOURNAL3,DISP=(,CATLG),
/7 UNIT=SYSDA,VOL=SER=JRNVL3,6 SPACE=(CYL, (1000))
//IRNA DD DSN=IAMRLS.CPUA.JOURNAL4 ,DISP=(,CATLG),
/7 UNIT=SYSDA,VOL=SER=JRNVL4,6 SPACE=(CYL, (1000))
//JRNS DD DSN=IAMRLS.CPUA.JOURNALS,DISP=(,CATLG),
/7 UNIT=SYSDA,VOL=SER=JRNVLS5,6SPACE=(CYL, (1000))
//JRNG DD DSN=IAMRLS.CPUA.JOURNALG,DISP=(,CATLG),
// UNIT=SYSDA,VOL=SER=JRNVLG6,SPACE=(CYL, (1000))

Figure 3: Example of JCL to allocate IAM RLS Journals

When IAM RLS is started, the journal subtask will look at all of the specified journal datasets. It will
select the one with the most recent data (as determined by timestamps within the journal records).
If all of the journal datasets are empty, it will start with LOGDSN1. As each journal dataset is filled,
or manually switched with the JSWITCH command, IAM RLS will use the next higher LOGDSNn
dataset. When the highest one has been used, then IAM RLS will switch back to the first one,
LOGDSNT1.
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LOGDSN1=1AMRLS.CPUA.JOURNAL1
LOGDSN2=1AMRLS.CPUA. JOURNAL?2
LOGDSN3=I1AMRLS.CPUA.JOURNAL3
LOGDSN4=I1AMRLS .CPUA. JOURNAL4
LOGDSNS5=I1AMRLS.CPUA. JOURNALS
LOGDSNG6=IAMRLS.CPUA.JOURNALG®G
JRNPROC=I1AMJRNP1
SYSLOGGER=NO

Figure 4: Example of IAM RLS Startup parameters for Sequential Journals

When IAM RLS performs a journal switch, it will start the procedure identified by JRNPROC to
offload the journal data, and either empty the dataset or flag it for reuse. If JRNPROC has not been
specified, the customer must make sure that the journal dataset is offloaded and emptied prior to
IAM RLS requiring the dataset again. Customer’s that have automated operations software can
trigger a job or procedure by watching for the IAML0510 message, indicating that a journal dataset
has been closed. If a journal switch occurs, and the next journal dataset is not ready to be written
to, then IAM RLS will issue a WTOR for operator interaction on how to proceed, which will delay
IAM RLS processing.

Data from an IAM RLS journal can be offloaded by using the IAMJUTIL program, by IEBGENER,
or with their own utility program. Innovation recommends the use of IAMJUTIL because it offers
selection criteria on which journal records are copied, and it can indicate that the journal dataset
can be reused, while retaining the data in the journal dataset until it is reused. The advantage of
reuse is that it simplifies job backout recoveries, because a lot more of the journal data will be
readily available than if the journal had been emptied. If you are planning on using the Dynamic Job
Backout function of IAMRLS, then you definitely should be using IAMJUTIL to offload the journal
datasets.

One scenario for managing the journals is when a journal is full, to use IAMJUTIL to copy only the
after images to a tape, which can be used for subsequent forward recovery if needed. The before
images, used for backout recovery will be discarded upon reuse of a journal dataset. By providing
a large enough set of journals such that the immediate backout needs can be met, this will reduce
the amount of journal data that has to be saved.

An example of a “proc” that can be started by IAMRLS, which will copy the afterimages to a GDG is:

//1AMJRNP1 PROC LOG=NULLFILE
;;i*************************************************************
//* COPY AFTER IMAGES FROM IAM JOURNAL TO A GDG, AND

;;i MARK JOURNAL AS ELIGIBLE FOR REUSE BY IAMRLS

/1 RRrskekekskokrsekekekskokrsokokskskoksrskokokskskokrskokokskskokskokeokokskskoksokekokskokkskokokokskokkkokok
//TAMJUTIX EXEC PCM=IAMJUTIL

//SYSUDUMP DD SYSOUT=x

//SYSPRINT DD SYSOUT=x

// TAMJRNL DD DISP=SHR,DSN=&LOGC

//JRNLOUT DD DISP=(,CATLG),DSN=gdg(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSOUT DD SYSOUT=x

//SYSIN DD DISP=SHR,DSN=IAMSYS .RLS.PARMLIB(COPYAFTR)
Contents of IAMSYS . RLS.PARMLIB(COPYAFTR):

COPY AFTER,REUSE

Figure 5: Example of PROC to Offload Journal After Image Records

If you will not be making use of the IAM Dynamic Job Backout capability, then other alternative
procedures could be used. For example, once a journal dataset is filled, it could be renamed, and
space allocated then for the original dataset name. Or, you could have a secondary set of journals,
and use the IAMRLS CHANGEPARM command to switch the journaling to the alternate set.
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SYSTEM As an alternative to the traditional sequential log datasets, customers can optionally use the MVS

LOGGER System Logger DASD-only logging instead. To use the System Logger you must be running an
ESA/390 processor or higher with OS/390 Version 2 Release 4 or higher. IAM uses a DASD-only
log stream that is not supported in prior versions of OS/390.

IAMRLS can use the MVS system logger for journaling file updates to allow for back out and forward
recovery of IAM files. The MVS system logger is a component of MVS that must be activated and
configured. For more information on the MVS system logger see the following publications:

0S/390 MVS Setting Up A Sysplex
0S/390 MVS Initialization and Tuning Reference

You must perform the following tasks in order to set up the IAM System Logger environment. Your
MVS systems programmer must do some of these tasks.

1. Make sure you have authorization to the MVS system logger address space and that the
MVS system logger (IXGLOGR) is running before you define and use IAM log streams. The
section "Define Authorization to System Logger address space" in the OS/390 MVS Setting
Up a Sysplex manual provides more information about this.

2. You must also have authorization to the MVS IXCMIAPU utility. This utility is used to define,
update, and delete entries in the LOGR couple dataset. IXCMIAPU is documented in the
0S/390 MVS Setting Up a Sysplex manual in appendix B.

3. Use the IXCL1DSU utility to define and format the LOGR couple dataset. Your installation
may have already done this if they are using the MVS system logger for other products.
This utility is documented in the OS/390 MVS Setting Up a Sysplex manual.

4. Define the IAM log streams in the LOGR couple dataset using the MVS utility IXCMIAPU.
See the section "Add Information about Log Streams and Coupling Facility Structures to
the LOGR Policy" in the OS/390 MVS Setting Up a Sysplex manual. The following JCL can
be used to set the values required for the IAM log stream using the IXCMIAPU utility.

JCL TO DEFINE
IAM LOG //STEP1 EXEC PGM=IXCMIAPU
EAM //SYSPRINT DD SYSOUT=k
STR //SYSIN DD >
DATA TYPE(LOGR) REPORT(YES)
DEFINE LOGSTREAM NAME ( [AMLOGR.CPUB)
DESCRIPTION(|AM)
DASDONLY (YES)
STG_STORCLAS(TMPDATA)
LS_STORCLAS(TMPDATA)
STG_SIZE(4000)
LS_SIZE(16000)
HLQ(SYSPXCF)
LOWOFFLOAD (0)
HIGHOFFLOAD(60)
DIAG(YES)
/%
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20.40 IAM RLS OPERATOR COMMANDS

OPERATOR Certain aspects of the IAMRLS address space can be controlled by an operator by the z/OS (or OS/
COMMANDS 390) modify (F) command. Some of the functions include shutting down the IAMRLS address
space, causing the IAMRLS address space to schedule a dump to a SYS1.DUMPxx dataset,
activating and stopping the IAMRLS trace facility, and applying PTF’s to an active IAMRLS address

space. The general format of the command is as follows:

F iamrls address space hame,command

For example, to dump an IAMRLS address space started with the name of IAMRLS, enter the

following:

F IAMRLS,DUMP

The following IAMRLS commands can be used. Please note that some of the commands will
prompt you to enter additional information via a WTOR.

Command

Description

APPLY,dsn

CHANGEDSNT

CHANGEPARM

CLOSEFILE

This command is used to initiate application of Innovation supplied PTF’s to the modules
loaded in the IAMRLS address space storage. This facility enables customers to apply
most maintenance without stopping and restarting IAM RLS processing. For dsn,
specify the name of a sequential or partitioned dataset containing the fix to be applied.
(For PDS’s, include the member name in parenthesis.) For example:

F IAMRLS,APPLY,IAMSYS.RLS.ICL(P800001)

This command will update the list of dataset names to be included and/or excluded from
IAMRLS processing from the IAMDSNTB DD statement. This provides customers with
a mechanism for picking up an updated list without having to stop and restart IAMRLS.

This command will update the current IAMRLS parameters from the IPARMLIB DD
statement file. While most parameters can be dynamically changed, some parameters
will only effectively be changed by a restart of IAMRLS. For example, because
MAXLOCKS is used to set an internal table size established at startup, changing that
value will not have any effect until IAMRLS is restarted.

This command will close the specified dataset. Additional operands, separated by
commas, are:

DSN= Specifies the dataset name.
One of the following is also required:
JOBNAME-= Specifies the jobname for which the dataset is to be closed.

JOBID= Specifies the JES JOBID that identifies the job for which the dataset is to be
closed.

ALL Specifies that the file is to be closed for every job that has it opened under IAM
RLS.

-20-18 -



IAM RLS OPERATOR COMMANDS 20.40

20.40 CONTINUED...

DISPLAY

DJBTRACE=

DUMP

JSWITCH

MESSAGES=

QUIESCE[,FORCE]

This command, along with associated sub-parameters, will display requested
information on the output file RLSLOGDD. The RLSLOGDD is used as a default
because the output from the DISPLAY could be quite substantial. By adding the
keyword ‘,CON’ to the end of the DISPLAY request, the information will be displayed on
the operator’s console. One of the following parameters must be provided to indicate
what information is to be displayed.

CONTENTION - Requests IAM RLS to display any record locks held that have
contention (other requestors waiting for the lock).

EXCLUDETB - Indicates that the dataset name exclusion table is to be displayed.

RETAINEDLOCKS[,DSN] - Indicates that information on the jobs, and optionally which
datasets used by those jobs, have had locks retained due to an abend will be displayed.

SELECTTB - Indicates that the dataset name selection table is to be displayed.
For example: F IAMRLS,DISPLAY,RETAINEDLOCKS

This command is used to activate or deactivate the Dynamic Job Backout tracing. The
Dynamic Job Backout trace is useful for determining exactly what file activity is being
performed by Dynamic Job Backout. This can be used to verify proper operation, or for
problem diagnosis relating to the recovery processing. When the trace is activated, by
specifying DUBTRACE=YES, the next time a backout is attempted, the backout will
dynamically allocate the RLSDJBDD file to a SYSOUT data type of dataset. When
deactivated, by DUBTRACE=NO, upon completion of a backout, the output for the trace
will be closed and deallocated. Valid values are:

YES — Activate IAM RLS Dynamic Job Backout tracing.
NO — Deactivate IAM RLS Dynamic Job Backout tracing.

This command is used to request that the IAMRLS address space take a dump to a
SYS1.DUMPxx dataset. The dump will automatically include the data space containing
the IAM Index Space.

This command causes logging to switch from the currently active log dataset to the next
log dataset.

Specifies what messages should be printed to the IAMRLS RLSLOGDD file. Valid
values are ALL, INFO, or ERROR. ALL is primarily intended for problem diagnosis, as
various messages will be written indicating many frequent events. INFO will provide a
fairly detailed activity log, including when datasets are opened and closed. ERROR will
limit the RLSLOGDD messages to only those issued in error situations.

This command requests that the IAMRLS address space shut down. If FORCE is not
specified, then when all of the currently open IAM files are closed, the IAMRLS address
space will terminate. Any new open requests will be rejected.

If the FORCE keyword is specified, then all of the files will be immediately closed, and
the address space will terminate normally. All subsequent requests by the jobs that were
processing datasets through the IAMRLS address space will be rejected.

-20-19 -



IAM RLS OPERATOR COMMANDS 20.40

20.40 CONTINUED...

RELEASELOCKS Specifies that IAM RLS is to release locks for the specified job or CICS transaction.
RELLOCKS Either retained or held locks may be released. Additional parameters must also be
provided to indicate the job step for which locks are to be released. The information
necessary to provide the detailed required by this command can be obtained from the
DISPLAY,RETAINEDLOCKS command. The following sub-parameters must be
specified:

JOBNAME-= specifies the 1 to 8 character job name.

JOBID= Specifies the 8 character JES jobid, for example: JOB12345
ASID= Specifies the hexadecimal digits of the address space ID number.
STEPNAME-= Specifies the 1 to 8 character step name, and is optional.
TRNAME= Specifies the 1 to 4 character CICS transaction name.

TRID= Specifies the CICS transaction number, in 1 to 5 decimal digits.

RESTART This command will reverse a previously issued QUIESCE command that was issued
without the FORCE keyword. Normal processing will be resumed by the IAMRLS
address space, and new open requests will be honored. This will only function if the
IAMRLS address space has not already terminated.

RESTORE,dsn This command can be used to reverse the application of an Innovation supplied PTF
from the modules loaded within the IAM address space. This can be used when a PTF
has been applied using the APPLY command, and is either causing additional
problems, or if it did not resolve the problem. For dsn specify the same value as was
provided on the APPLY command.

TRACE This command activates the IAMRLS internal tracing. Refer to the section on IAMRLS
tracing for additional information on using the trace facility.
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IAMRLS TRACE The IAMRLS Trace Facility enables Innovation support personnel to request information about I/
FACILITY O requests and other processes that are occurring within the IAMRLS Address Space. Trace
output will be to dynamically allocated SYSOUT spool datasets or to previously allocated output
files. All trace requests are initiated via the MVS console MODIFY (F) command. If additional
parameters are required beyond what was initially specified, then the trace processor will request
them via a WTOR. For trace start requests, the additional parameters can alternatively come from

a sequential dataset. The general format of using the IAMRLS trace command is as follows:

F iamrls,TRACE,subcommand,parameters

The “iamrls” is replaced by the IAM RLS address space name. The “subcommand” are one of the
subcommands shown below. The parameters will be as indicated for the subcommand. There are
three 1AM trace subcommands for IAMRLS and all are entered via the MVS MODIFY command.
The subcommands are:

Subcommand Description

START Request a new trace

STOP Stop an existing trace

LIST List all active trace requests
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STARTING A To start a trace, issue the command:

TRACE

F iamrils,TRACE,START

The additional parameters can be included on the above command, provided via replies to the
WTOR’s, or with the PARMS= parameter, through a sequential dataset. Parameters for TRACE
START subcommand are:

Parameter:

DSN=

END
ID=

JOBNAME=
JOB=

OUTDSN=

PARMS=

STEPNAME=

TRACEREQUEST=

Description:

Optional parameter that specifies the name of the IAM dataset that you wish to trace
requests against. Trace information will be generated by any request from any address
space that is accessing the named file unless further limited by JOBNAME= and/or
STEPNAME-= parameters.

Required parameter to signify that all of the desired parameters had been specified.

Optional parameter that specifies a unique 1 to 8 alphanumeric character string used to
identify this trace request. If one is not specified, IAM will generate a value. This ID is
required for STOP and LIST requests.

Optional parameter that specifies tracing is to be performed for requests from specific
job. If not specified, all jobs with IAM datasets that are accessed through the IAM RLS
address space will be eligible for tracing. Use this parameter with DSN= and/or
STEPNAME-= to limit what is traced.

Optional parameter that causes trace output to be sent to an MVS file instead of a
dynamically allocated SYSOUT file. If specified, it must be a pre-allocated and
cataloged sequential dataset. IAM will set up the required DCB characteristics.

Optional parameter that specifies the name of a sequential file that contains the actual
trace request. If not specified, all of the necessary parameters must either be specified
on the modify (F) command itself, or provided as replies to the WTOR messages that
will be issued.

Optional parameter that specifies to trace only requests to IAMRLS from the specific
step name. When used without other limiting parameters, this will cause ALL requests
from any job that has the specified STEPNAME to be traced. When not specified, all
step names are eligible for tracing. Use with DSN= and/or JOBNAME-= to limit what is
traced.

Required parameter that specifies what type of trace records are to be produced. Any
or all options may be specified on any trace request. The options are:

¢ 10S - Trace /O Start requests

¢ IOE - Trace I/O End requests

¢ BFR - Trace |AM Buffer requests

e EXCP — Trace IAM EXCP requests
XTND — Trace IAM extend requests
* PC - Trace IAMRLS PC calls
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STOPPING A To terminate tracing, issue the following command:
TRACE F iamrls, TRACE,STOP,ID=traceid,END
The parameters for TRACE STOP requests are:

Parameter: Description:
ID= Required parameter that specifies the ID of the TRACE request to be stopped.

END Required to signify that all parameters have been specified.

DISPLAYING Use the TRACE,LIST command to display the currently active trace requests. You can request
ACTIVE TRACE either all of the currently active trace requests, or a specific trace request.

REQUESTS The parameters for TRACE,LIST requests are:
Parameter: Description:

ID=  Optional parameter that specifies the trace ID from the TRACE,START request. If not
specified, all active trace requests will be displayed on the MVS console.

END Required parameter to indicate that all of the desired parameters have been specified.

EXAMPLES OF The following demonstrate some examples of using the IAM RLS trace function. All examples
TRACE assume an IAMRLS address space job name of IAMRLS.
COMMANDS

To trace all I/O Start and I/0 End requests from all IAM files from CICS region CICDIDP1:
F IAMRLS, TRACE,START,ID=IAM1,JOBNAME=CICSIDP1,TRACEREQ=(I0S,IOE),END

To trace all PC calls against dataset MY.IAMFILE:
F IAMRLS, TRACE,START,ID=PCTRACE,DSN=MY.IAMFILE, TRACEREQ=PC,END

To list all active trace requests:
F IAMRLS, TRACE,LIST,END

To stop a trace request with the ID of TRACET1:
F IAMRLS, TRACE,STOP,ID=TRACE1,END
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CICS (or Transaction Server) customers can use IAM files under IAM RLS, without changes to their
application programs or transactions. Additionally, there are no changes required to the IAM file
definitions under CICS. There are a couple of IAM provided CICS exit routines that must be installed
and activated to use IAM RLS under CICS. These exits are needed so IAM RLS can provide the
required record locking protocols. Exits are used for IAM RLS to recognize when a logical unit of
work (UOW) completes due to a SYNCPOINT request, or transaction termination, which is done
using the CICS Task Related User Exit (TRUE) facility. IAM also provides a CICS Global User Exit
(GLUE) for backout to recognize when a transaction backout is taking place that is subsequent to
the original transaction, such as can occur during an emergency restart. If these exits are not
activated, then attempts to OPEN IAM files for IAM RLS processing under CICS will be failed.

There is an additional Global User Exit (GLUE) that is provided and must be installed if it is desired
that IAM abend any transactions that have encountered lock contention, and have indicated that
IAM RLS is to ABEND such transactions.

IAM customers that wish to use the IAM RLS functionality in their CICS regions must install and
activate the provided Task Related User Exit (TRUE), IAMBCICS, and the provided Global User
Exit (GLUE), IAMXFCBO. To do this, the following steps are required.

¢ Insure that modules IAMXCINI, IAMBCICS, and IAMXFCBO are in a dataset that is part of the
DFHRPL concatenation in the CICS JCL.

¢ Insure that modules IAMXCINI, IAMBCICS and IAMXFCBO are defined to CICS in DFHCSD.
Each module must be defined as

* LANGUAGE=ASSEMBLER
* RELOAD=NO

* DATALOCATION=ANY

* EXECKEY=CICS.

* Add IAMXCINI to the second stage of the PLTPI list that is used at CICS startup. An example
of how this might look is:

DFHPLT TYPE=INITIAL,SUFFIX=X1
DFHPLT TYPE=ENTRY,PROGRAM=DFHDEL
DFHPLT TYPE=ENTRY,PROGRAM=IAMXC I
DFHPLT TYPE=FINAL

END

[ M
NI

* Restart CICS.
The exit activator program, IAMXCINI, programmatically issues the commands:
1. EXEC CICS ENABLE PROGRAM(IAMXFCBO) EXIT(XFCBOUT) START
2. EXEC CICS ENABLE PROGRAM(IAMBCICS) TASKSTART START

These commands activate the TRUE and the GLUE needed for RLS functionality in the CICS
region.
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For some IAM RLS users it may not be practical to deal with the “ILLOGIC” condition raised in CICS
when a transaction has timed out while waiting for a record lock. This can occur if a customer has
specified that timeouts should occur when waiting for locks under IAM RLS on the CICSLOCK
parameter (See section 20.10). For those users, a program is provided that runs as a CICS Global
User Exit (GLUE), which will purge transactions that receive the IAM RLS specific ILLOGIC
condition.

A site wishing to activate this functionality needs to do the following:

* Insure that modules IAMXFCAB and IAMXFCAT are in a dataset that is part of the DFHRPL
concatenation in the CICS JCL.

e Insure that modules IAMXFCAB and IAMXFCAT are defined to CICS in DFHCSD.
e Add IAMXFCAT to the second stage of the PLTPI list that is used at CICS startup.
* Restart CICS.

The exit activator program, IAMXFCAT, programmatically issues the command “EXEC CICS
ENABLE PROGRAM(IAMXFCAB) EXIT(XFCREQC) START". This command causes CICS to
enter AMXFCAB at the conclusion of each file request made through the standard CICS API before
returning control to the application logic.

The exit program itself checks the EIBRCODE for the IAM RLS deadlock specific indicators, and if
they are found it programmatically issues a command to purge the transaction. This results in a
transaction abend with a code of AKC3. Users that decide to use this feature will have to determine
if they wish to suppress this dump code or use the dumps to identify the files and the activities that
are involved in dead lock situations.

Users that have other program(s) enabled for the XFCREQC exit should generally enable
IAMXFCAB last, CICS will run programs at exits in the order they were enabled.
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The ability to maintain and achieve data integrity can be a complex matter when dealing with non-
transactional processing, as is the case with many batch applications. Such batch applications
range from performing a relatively simple and straightforward update process on one or only a few
files, to very complex processing involving updates to a large number of related datasets and
databases. Additionally, such applications may not have been designed or written with record level
data sharing as a consideration. While software products, such as IAM RLS, can support and
facilitate data sharing, there may be a need to change some batch applications to facilitate good
performance and data availability in a data sharing environment.

The discussion of IAM RLS and batch processing below is intended to provide assistance in
determining what, if any, changes may be necessary to the batch job streams that will be
processing files managed by IAM RLS. The main considerations that should be kept in mind are
what are the recovery requirements for the files being processed by the batch jobs and what other
concurrent activity is likely to be occurring on the shared files while the batch job(s) are executing.
One of the key points is that with concurrent updating going on, you can not just restore all of the
files that were updated by the batch job and rerun it, because updates made by the other concurrent
processing will then be lost. Different recovery techniques will have to be used.

IAM RLS can be used with batch jobs that read and update 1AM files. With IAM RLS automatic
dataset selection, there are no changes required to JCL for batch jobs to use 1AM files under IAM
RLS. The main area that requires some consideration is for those batch jobs that update
recoverable IAM files with IAM RLS. For purposes of this discussion, recoverable 1AM files means
those files that are journaling before images. Because such files can have updates backed out
should the batch job fail, the record locks are retained until the batch job step ends normally, until
a batch syncpoint call is performed, or if the job step fails, until a recovery is performed.

A job step failure from the IAM RLS viewpoint would be a job step abending. IAM RLS does not look
at application return codes, or the condition codes set for a particular job step. If the job step
abends, it is considered a failure. If a job step terminates without abending, then IAM RLS considers
it successful. This is significant because if a recovery is needed, a valid recovery would consist of
only recovering to either the last syncpoint, if any, or to the beginning of the job step if no syncpoints
were taken. Attempting to backout updates performed by prior job steps may cause a loss of data,
because other jobs or online systems may have updated those records subsequent to their
completion. Those updates would be lost if a recovery is performed for job steps other than the
failing job step. Likewise, attempting to backout updates for a job step the application considers
failed due to condition codes could also result in data loss. Backouts of all of the updates made by
the failing job could only be performed if the only update access was being performed by the failing
job. This can only be guaranteed if the failing job allocates the 1AM dataset(s) with DISP=OLD.
Otherwise, there is nothing to prevent the IAM files from being updated by other jobs or online
systems.

Batch jobs that only read shared IAM files can be executed under IAM RLS generally without any
JCL or programming changes. Batch job steps that run relatively quickly, say in less than 15 to 30
minutes, and that update a relatively small portion of the records in the dataset, say less than 10%
should also be able to use IAM RLS recoverable files without any changes.

Batch jobs that update IAM RLS files, which have long run times or update a large portion of the
records in recoverable files may need to be changed, particularly if they are running concurrently
with online systems or other batch jobs.
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IAM RLS has a syncpoint capability that can be used by batch applications. When recoverable files
are being updated, the record locks are retained for records that are updated, added, or deleted
until the job step terminates. If many records are being updated, then the number of locks held could
be quite high, resulting in effectively locking out CICS transactions until the batch job completes.
Such lock retention could also result in deadlocks between CICS and the batch job, resulting in
failed requests. To prevent these types of problems, customers are encouraged to consider the use
of the IAM batch syncpoint for such programs. Customers with other VSAM sharing packages may
already have such logic built into their batch programs, and will only need to change the syncpoint
program they are calling.

The IAM batch syncpoint service will perform a few different functions. First, it will make sure that
all updated blocks for 1AM files that are being processed by IAM RLS for this job have been
physically written to DASD. If blocks have not yet been written, such output I/O will be performed.
Upon completion of any outstanding buffer writes, the batch syncpoint will then write out a syncpoint
record in the journal, that can be used if a back out recovery is necessary. Then, any record locks
held by that batch job will be released.

The amount of effort to implement a syncpoint within a batch job, along with the associated restart
processing may be minimal, or may be rather substantial. This all depends on the nature of the
updates being performed, the restart capabilities that the application program may already have,
and how other updated files are handled. There are certain types of updates for which an
application program can simply be restarted, and it can reapply those updates without the need for
any recovery, and retain full data integrity. An example of this could be a job that updates addresses
of customers. Such updates may not matter if they were already done before, the program will just
end up repeating the update with the same data, or the application may have a way to check to see
if the record was previously updated, and if so it would not have to reapply the update. For these
types of programs, all that would need to be done is to periodically call the IAM batch syncpoint to
release the locks of records updated to that point in time.

For other applications, such as those that update account balances, a more complex approach may
be necessary. These types of programs will need to implement a more complex syncpoint and
restart mechanism, such that the program can be restarted from a specified point in time, and be
able to resume processing from that syncpoint. When an application is able to do that, it can issue
IAM batch syncpoints. If it needs to be restarted, back outs can be performed to for example the
most recent syncpoint and the job will not perform any double updates. The batch application
program will in effect, have to perform a processing checkpoint, and include in that the execution of
the 1AM batch syncpoint. The application will have to implement their own type of checkpoint
processing, as MVS Checkpoint cannot be used with IAM files being processed under IAM RLS.

Calling the IAM Batch syncpoint is easy. Just issue a call to IAMSYNC. No parameters are
necessary. The program IAMSYNC is a small stub, and designed to be link-edited in with the
application program. An alternative is for the application to LOAD the IAMSYNC module, saving the
address and calling it as necessary.
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One of the most important considerations when implementing IAM RLS, or any type of data sharing,
is how to recover should errors, media failures, or outages occur. The journaling and recovery tools
provided with IAM will assist in the recovery of data for the IAM files that are processed under IAM
RLS. The intent of the information presented in this section is to assist you in planning for your data
recovery needs, and to help insure that appropriate procedures are put in place for the protection
of your data.

This section will address performing backout recoveries for failing batch jobs, and forward
recoveries from restored 1AM datasets. CICS provides the recovery for failed transactions with
dynamic transaction backouts, so IAM RLS does not provide that capability.

In order to perform recoveries with the 1AM tools, you must provide for IAM RLS Journaling, as
described in Section 20.30. You'll need to decide on what type of recoveries you’ll want to be able
to perform. If you want to be able to backout updates from failing job steps, you'll need to specify
the journaling of before images. If you want to be able to recover files after restoring them from a
backup, you'll need to be collecting the after images. To provide the best possible recoverability,
Innovation recommends that you journal both before and after images. This way, you'll be able to
perform whatever recoveries may be necessary. To insure that journaling is being performed for all
of your files, it is recommended that you provide the appropriate ACCESS overrides to the IAM RLS
address space that will specify the level of journaling you need. For example, to specify journaling
for all datasets, you can use the following IAM override control card for the IAM RLS proc:

ACCESS DD=&ALLDD,JRNAD=BOTH

If you have other override cards, be sure to specify the JRNAD=BOTH on those as well, as the
DD=&ALLDD override card is effective only for datasets that are not otherwise explicitly specified
on override control cards.
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When allocating the journal datasets for IAM RLS, it is recommended that you provide space for at
least 24 hours of processing. Providing that amount of journal space across four to six journal
datasets will provide the capability for performing backout recoveries within a 24-hour period
without having to research what journal datasets need to be used. Innovation also recommends the
use of the provided program, IAMJUTIL, with the REUSE option to copy the data from the active
journal files to an accumulation dataset. This will keep the journal data within each IAM journal
dataset until it is needed for reuse. Also, be sure to provide for an automated mechanism to offload
journal data from the IAM RLS journal datasets, to insure that there it will be ready when needed.
This can be accomplished with the IAM RLS JRNPROC= parameter, or by using automated
operations software that looks for the message that an IAM journal file has been filled, and is being
switched to the next journal file.

If you have sufficient DASD space, one method to handle the accumulation of the journal data is to
have the procedure that offloads data from an IAM RLS journal to place that data in a staging
dataset. If you have adequately sized journals, it will only be necessary to copy those journal
records necessary for a forward recovery (i.e. the after images). Each time an IAM RLS journal is
filled, the data from the most recently filled journal is added to the end of the staging dataset. Then,
on a scheduled periodic basis, such as daily, copy the data from the staging dataset, and put it out
to a GDG on tape, then clear out the staging dataset. An example of what your offload proc might
look like is shown below:

//JRNOFFLD PROD LOG=NULLFILE
;;****************************************************
*
//%  COPY AFTER IMAGES FROM AN IAM RLS JOURNAL
//% TO AN ACCUMULATION DATASET.
//%  MARK JOURNAL AS ELGIBLE FOR REUSE
/1%
/ 1Rkl oksioktsokoksokotsokoksfokotokok
//OFFLOAD EXEC PGM=IAMJUTIL,REGION=6M
//SYSUDUMP DD SYSOUT=*
//SYSPRINT DD SYSOUT=k
//TAMJRNL DD DISP=SHR,DSN=&LOGC
//JRNLOUT DD DISP=MOD.DSN=PROD.|AMRLS.JOURNAL.ACCUM
//SYSOUT DD SYSOUT=%
/7SYSIN DD DISP=SHR,DSN=IAMSYS . RLS.PARMLIB(OFFLOAD)
Contents of IAMSYS.RLS.PARMLIB(OFFLOAD) :
COPY AFTER,REUSE

Figure 6: Example of IAM RLS Journal Offload to Accumulation DataSet (EX2070A)
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The job to copy the data from the accumulation file to tape can use either IAMJUTIL or IEBGENER.
If you wanted keep the before images in the accumulation dataset, and only copy the after images
to tape, you would want to use IAMJUTIL. An example is shown below:

5;i***************************************************
/ /% COPY AFTER IMAGES FROM AN |AM RLS JOURNAL
/ /% ACCUMULATION DATASET TO A GDG ON TAPE.
;;* THEN EMPTY THE ACUMMULATION DATASET.

*
/[ kskskokekskekokskokskekokskokoskokskskokskokskkskskokskokskskokskokskokskskokskokskkokskokskkskkok
//COPYACUM EXEC PGM=IAMJUTIL,REGION=6M
//SYSUDUMP DD SYSOUT=xk
//SYSPRINT DD SYSOUT=xk
// TAMJRNL DD DISP=0LD,DSN=PROD.IAMRLS.JOURNAL.ACCUM
//JRNLOUT DD DISP=(NEW,CATLG),DSN=PROD.IAMRLS.DATA(+1),
// UNIT=TAPE
//SYSOUT DD SYSOUT=xk
//SYSIN DD

COPY AFTER

/%
//MPTYACUM EXEC PGM=I1EBGENER
//SYSUT2 DD DISP=0LD,DSN=PROD.IAMRLS.JOURNAL.ACCUM
//SYSUT1 DD DUMMY,DCB=PROD.IAMRLS.JOURNAL.ACCUM
//SYSPRINT DD DUMMY
//SYSIN DD DUMMY

Figure 7: Example of copying journal data to GDG on tape (EX2070B)

IAM RLS offers an optional capability to dynamically backout changes made to IAM RLS files that
were made by an abending job step. The use of Dynamic Job Backout is controlled by the IAM RLS
parameter DJB, as discussed in Section 20.10. When a job step that has updated 1AM files
managed by IAM RLS abends, if Dynamic Job Backout can be used by that job, then IAM RLS will
internally schedule the backout. The backout will be performed under the IAM RLS address space,
with appropriate messages issued upon completion. Upon completion of the backout, IAM RLS will
release any record locks retained by the failing job step. If the abending job step had taken any IAM
batch syncpoints, then the backout will be performed to the last syncpoint taken by the job step. If
no syncpoints are found, then all updates made to IAM files managed by IAM RLS will be backed
out.

If you have not enabled Dynamic Job Backout, and a batch job step abends, you can use
IAMJREST to perform a backout of the failing job step. You would not normally want to perform a
backout of the updates made by the preceding job steps because those record locks would have
been released upon normal step termination, and those records could have subsequently been
updated by another batch job or online system. An example of a manual job backout is shown
below. IAMJREST will automatically release any retained locks upon completion of the backout.

//BACKOUT EXEC PCM=IAMJREST,REGION=0M
//SYSPRINT DD SYSQUT=x
//7SYSOUT DD SYSQUT=x
//1TAMINFO DD SYSQUT=x
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SYSIN DD >k

RESTORE BACKOUT, JOBNAME=jobname, STEPNAME=stepname,
JOBID=JOBnnnnn
/%

Figure 8: Example of JCL for manual backout (EX2070C)
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FORWARD A forward recovery may be necessary if an IAM file is damaged due to hardware media failures, or

RECOVERY due to software failures. The first step for such a recovery is to restore the IAM dataset from a
backup copy. The backup could have been done by an FDRREORG, IDCAMS, or some other
application, or it could have been done by a DASD management utility such as FDR or DFSMSdss.
Once the dataset is restored, you can use IAMJUTIL to reapply all of the updates that had occurred
to the dataset prior to the failure. For the forward recovery, you would want to specify the
FROMDATE and FROMTIME being the time that the backup started, and specify the IAM dataset
that is being recovered.

In the example below, there is the presumption that the current IAM RLS journal datasets have all
of the necessary data to perform the recovery, so no journal datasets are specified in the JCL.
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Figure 9: Example of a Forward Recovery (EX2070D)
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30.01 IAM OVERRIDE STATEMENTS OVERVIEW
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IAMOVRID
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IAM offers various features and capabilities that are not available with VSAM. One of the
ways to indicate to IAM what features and capabilities are to be used with any specific file
is through the IAM Override facility. Many features can be activated or deactivated as
defaults through the IAM Global Options facility. Others, such as IAM’s Dynamic Tabling,
are available only through an override specification. There could also be circumstances
where the user does not want the default values from the IAM Global Options Table, or
wants to make sure a certain capability is being used. For example, with a very highly
accessed |IAM file, the user may want to increase the maximum and minimum number of
buffers that IAM is to use for processing that file.

This section is intended to provide in one place, a reference for all of the IAM Overrides
that are applicable with IAM Version 8.0 using the IAM VSAM (VIF) interface. The various
facilities and capabilities of IAM are described in other places of the manual. Descriptions
of the override keywords for the older interfaces, i.e. Native or ISAM, along with overrides
that are not recommended for use, are contained in the Installation Control Library (ICL)
as member OLDOVRID. That library was downloaded as part of the install process.
Contact your systems programmer if you need to reference that material.

IAM offers the user two types of override statements, the CREATE override and the
ACCESS override.

The CREATE statement can be used when a file is defined, loaded or reorganized to
specify file attributes and special IAM features. Using the CREATE statement, an 1AM
user can tailor file processing by changing or overriding file characteristics and options
that would otherwise be based on an IDCAMS DEFINE and the defaults in IAM’s Global
Option table. In some cases IAM’s default values may not be sufficient. For example, for
a file that has very heavy access, which could benefit from using more than the default
number of buffers use the CREATE statement to override the defaults for MAXBUFNO
and MINBUFNO on the file define or load, which will eliminate the need to override the file
by every job that accesses that file.

The ACCESS statement can be used when a loaded file is processed for input or update
to override IAM run time options for a specific job. Using the ACCESS statement an IAM
user, at execution time, can tailor a file’s processing. The user can specify options that do
not exist in VSAM (ex: Dynamic Tabling of Data Records) or adjust IAM’s Real Time
Tuning (ex: MAXBUFNO, MINBUFNO). The overrides specified on an ACCESS
statement are used only for that particular jobs step, and are not saved with the file as
certain CREATE override values are.

The IAMOVRID DD card specifies the Override control data set. This data set is in card
image format, and typically an input stream (i.e. DD *) data set. IAMOVRID may be used
in any job step that processes IAM files (IDCAMS, CICS, batch applications, etc.). The
IAMOVRID file is only read once per job step, unless the REREAD keyword is specified.
The file is read when the first IAM file in the job step is opened. A table of the overrides is
built in extended private storage, and is referenced for subsequent 1AM file opens. The
table remains in storage until step termination. Up to two hundred override statements can
be provided.
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IAM Override statements are contained on one or more 80-character records coded in positions

1 through 71. Each control statement starts with a command (ex: CREATE or ACCESS). The
command can begin in the first column, or can be preceded by some blanks. The command is
immediately followed by one or more blanks, then one or more optional keywords with their values,
separated by commas. The last keyword or keyword/value pair in a statement must be followed by
one or more blanks. Anything following the blank will be treated as comments. Comments are not
permitted prior to the first keyword in a statement. The entire line will be treated as a comment when
a ¥ is placed in the first column.

To continue a statement onto an additional line, a comma and at least one blank must follow the
last keyword or keyword/value pair on that line. The next keyword is then begun on the following
line. When a keyword requires an optional variable, that keyword and its variable must start and
end on the same line.

Each override statement indicates the file(s) to which it applies through the DD= or DSN= keyword.
Up to 40 different DD names or one data set name (DSN) can be specified for any particular
override statement. Additionally, an override command can be made applicable to all IAM files in
that job step by coding DD=&ALLDD. Such an override will be effective for all IAM files except those
that have their own explicit override. If multiple overrides of the same type (i.e., CREATE or
ACCESS) are specified for the same DD name, then the overrides on the last one will be used for
that execution, with ALL values from prior cards being replaced. The DD name field has precedence
over the data set name (DSN). The file(s) and data sets referenced on the overrides do NOT have
to be included in the JCL. IAM data sets can be dynamically allocated. This is frequently the case
with CICS systems, and when using IAM Alternate Index support. When an IAM file is opened, IAM
scans through the table of overrides to see if there is a match for the DD name of the file being
opened. If so, the specified overrides are used. If no matching DD name is found, then IAM scans
through the DSN= overrides looking for a match. If none is found, and the &ALLDD override has
not been specified, then the file will be processed using defaults from the IAM Global Options Table.

The various override keywords can be abbreviated, if desired. The underscored portion of the
keyword indicates the minimum abbreviation allowed when it is described.

If an error is detected on one or more of the provided override cards, IAM will print the contents of
the override card on the job log, along with a message indicating the error. If an IAM files is being
defined or loaded and an override error is encountered, then the file definition or load will be failed.
Override errors are tolerated for normal file access, with the bad override statement(s) being
ignored. The reason a define or file load is failed when there are override errors is that the file may
not be defined or loaded with the desired attributes, which may cause processing problems in
subsequent programs that use the file. Normal file access overrides, while perhaps critical for
performance, will generally not have the impact on a file that the CREATE overrides can have, so
therefore those errors are tolerated.
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The CREATE statement can be used to override file characteristics that are stored in a file and
processing options that take effect when a file is defined or loaded. This override statement can
be used either on the file definition or on the file load step. When used on a file load, the overridden
file attributes will have precedence over attributes from the file definition.

Keywords that are related to file load, including BACKUPCOMPRESSED, CRBUFOPT,
DATASPACE and TRACEDDNAME are only relevant to an actual file load. Conversely, the UNIT
keyword is only relevant during a DEFINE. Note that the overrides will not be referenced for files
being defined through JCL allocation. If overrides are desired for such files, they must be specified
on the job step that is actually loading the file.

The following CREATE Override keywords are no longer documented in this manual. Information
can be found on these keywords in the ICL library member OLDOVRID, which was downloaded
as part of the installation procedure. The keywords are: BUFNO, DESCRIPTCODE and
ROUTECODE.

The following CREATE Override keywords are no longer supported for the IAM VSAM interface.
While a specification of any of these keywords will not produce an error message, the values
provided will be ignored. Information can be found on these keywords in the ICL library member
OLDOVRID, which was downloaded as part of the installation procedure. The keywords are:
INFO, MINCOMPRESS, and SMF.

CREATE DDNAME=ddname | DSN=dataset name

[, BACKUPCOMPRESSED] [,LBLKSIZE=nnnnn]
[,COMPATIBLE] [,CORELIMIT=nnnnn]

[,CRBUFOPT= MCYL | CYL | MTRK | TRK | BSAM]
[,DATACOMPRESS= YES | NO | HW]

[LDATASPACE=nnnn]
[LENHANCED]
[INDEXCOMPRESS= YES | NO]
[LINTEGRATED=nn]
[LKEYLEN=nnnN]
[,LRECL=nnnnn]
[LMAXBUFNO=nnnn]
[LMINBUFNO=nnnn]
[,OCOREQO%=xx]
[,OVERFLOW=nnnnnnn]
[,PSEUDOLRECL=nnnnn]
[RELEASE= YES | NO]
[,RKP=nnnn]
[LUNIT=unitname]
[,VAROVERFLOW= YES | NO]
[LXESDS]

[LDICTIONARY=cccc]
[,FIXED]

[LJRNAD= BOTH | BEFORE | AFTER | NONE]
[LLIMITKEYS=nn]

[,LOG= YES | NO]

[LMAXSECONDARY=nn]

[LMULTIVOLUME= PRIMARY | SECONDARY]
[,OCOREX%=xx]

[,PE=nnnnn]

[,PSEUDORBA]

[LREREAD]

[,TRACEDDNAME=ddname]

[LVARIABLE]

[WKDDNAME=ddname]

Figure 1: CREATE Override Statement
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BACKUPCOMPRESSED

BLKSIZE=

COMPATIBLE

CORELIMIT=

Specifies the DD name of the IAM data set that the override is to be applied to. Up to 40
DD names may be specified. If multiple DD names are specified they must be enclosed
in parenthesis.

DD=&ALLDD will result in this override being applied as a global override to all IAM files
being defined or loaded in this step, unless otherwise explicitly overridden.

When used during an IDCAMS DEFINE, it is recommended that DD=&ALLDD or the
DSN= keyword be used. If using the DD= override on the define, the value MUST
match the value specified for the FILE(ddname) keyword on the IDCAMS DEFINE
control statement. In this circumstance, there is no need for the actual DD statement
as specified by FILE(ddname) or DDNAME= on the CREATE override to be presentin
the JCL.

There is no default. Either DDNAME or DSN must be specified.

Specifies the data set name of the IAM data set that the override is to be applied to. One
data set name per override control statement is permitted.

There is no default. Either DDNAME or DSN must be specified.

Specifies that the input data is already in an IAM Data Compressed format. This can
only be specified on a file load step with data that was created with the IAM ACCESS
Override of BACKUPCOMPRESSED. Specification of this option forces the output file
to have a data compressed format.

Default is that data is treated as standard, uncompressed data.

Specifies a blocking factor or an explicit block size for the IAM file. For values 1 to 15,
IAM will use a block size that will result in the specified number of blocks per track for
the device type on which the data set is being allocated to. For values of 300 or larger,
IAM will use that value as an explicit block size. Values between 15 and 300 are invalid.

Default is generally 4 blocks per track, based on the IAM Global Option VSAMBLOCKF,
the default blocking factor for IAM files defined under the VSAM interface. A larger block
size may be used however if the DEFINE indicates a larger value for a Control Interval
Size, or fewer than 5 records will fit in the default block size.

Specifies that the IAM file being defined or loaded is to have a format that is compatible
with versions 6.2 of IAM or earlier. This will result in the file having a preformatted and
allocated Independent Overflow area, and Prime Extension area. The opposite keyword
value is ENHANCED, as described below.

Default is based on the IAM Global Options Table, which is shipped as Enhanced.

Specifies the minimum size that the index must be for IAM to use index compression.
Using index compression can significantly reduce the amount of virtual storage 1AM
requires to process a data set, however if there is a substantial amount of random /O,
the CPU time may be higher with the compressed index.

Default value is from the IAM Global Options Table, which is shipped with default of
8000 bytes.
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RBUFOPT=

DATACOMPRESS=

DATASPACE=

Specifies the buffering option to be used for the file load. Because the file load is
essentially a sequential output process, the buffering is different than the normal IAM
Real Time Tuning Buffering. The MINBUFNO and MAXBUFNO values are not used
during the file load. During the file load, IAM acquires a number of buffers based on this
parameter. Once half the buffers are filled with data, then they are written out to the
device in a single I/O operation. When the second group of buffers are filled, IAM will
wait for the prior I/O to complete, then start the 1/O for the second group, and let the
application begin filling up the first group of buffers. The buffers are requested from
extended private storage. This keyword value is only utilized for a file load step, it is
ignored for a file define. The values that can be specified are:

BSAM - Use the BSAM Access Method macros to load the file. This value can only be
used for Compatible format files. The default number of buffers acquired are 12, unless
overridden by the BUFNO override. These buffers are all acquired in below the line
storage.

CYL - Buffers for one cylinder’s worth of blocks is acquired, approximately 1/2 cylinder
is written per 1/0O.

MCYL - Buffers for two cylinder’s worth of blocks is acquired, one cylinder is written per 1/O.
MTRK - Buffers for ten tracks are acquired, five are written per 1/0.
TRK - Buffers for two tracks are acquired, one track is written per I/O.

Default value is MCYL, or as otherwise specified in the IAM Global Options Table.

Specifies whether or not IAM is to attempt to compress the data content of each record.
Valid values are YES, NO, or HW.

Specifying YES will use IAM software data compression. This will usually result in
significant savings of DASD space for the file, reduce virtual storage requirements to
process the file, and reduce physical I/O (EXCP's) for the file. Files must have at least
10 bytes of data after the key to be eligible for data compression. If the IAM data
compression does not reduce the size of a record, it is placed in the file uncompressed.

Specifying HW will use the hardware compression instruction. This will require a
dictionary. IAM will provide a default dictionary, or the user can create a compression
dictionary and specify the name using the DICTIONARY override. Customers may be
able to achieve greater compression through the use of the hardware compression
facility, particularly if they create a compression dictionary from the data within the file.
Hardware compression should not be used on processors prior to the IBM z/Series due
to the significant CPU overhead on the older processors. The hardware compression
overhead has been substantially reduced on the IBM z/Series processors, and may in
some circumstances use less CPU time than the 1AM software compression.

Default is files that are defined with a primary space of 75 tracks (5 cylinders) or larger
will automatically be eligible for IAM software data compression. This file size can be
changed in the IAM Global Options Table.

Specifies the size, in megabytes, of the Data Space to be used for the temporary
storage of the index to the IAM file which is being loaded. This override is ignored during
file definition. Valid values are from 0 to 2048. A value of O results in the use of a
dynamically allocated temporary data set, or other dataset that may be specified via the
WKDDNAME override and DD card.

Default value is 256 megabytes, or as otherwise specified in the IAM Global Options Table.
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DICTIONARY=

E

P

HANCED

FIXED

INDEXCOMPRESS=

INTEGRATED=

Specifies the four-character suffix for the name of the user provided hardware
compression dictionary. The dictionary must be in load module format, with the first four
characters being ‘1AMD’, and the second four characters will be the customer’s choice.
Review the section on Hardware Compression for information on creating and naming
the compression dictionaries.

Default is to use the IAM provided default dictionary.

Specifies that IAM is to create this file in the Enhanced format. This format eliminates
the preallocated and preformatted Independent Overflow area, and Prime Extension
area. Enhanced format KSDS files offer various processing enhancements including the
ability to dynamically acquire additional DASD space for updates and inserts that occur
after the file is loaded. The use of Enhanced format files is required for IAM ESDS files,
for IAM files that have an alternate index, or for IAM files that will be used with the IAM
RLS facility.

Defaultis Enhanced format file, unless otherwise specified in the IAM Global Options Table.

Applicable only to Compatible format files, specifies that the file has fixed length
records. It may be necessary to provide this keyword, for Compatible mode files that are
processed with the IAM Native or IAM ISAM interfaces when the Global Options of
Enhanced file format and Data Compression will force files to have variable length
records.

Default value is dependent on a variety of Global Options settings and define statement
parameters, however it usually ends up defaulting to variable length records.

Specifies whether or not the file is eligible for a compressed index. Valid values are YES
or NO.

When YES is specified, the file still has to meet the minimum size requirement as
indicated by Global Options or CORELIMIT override, the key length must be between 4
and 128, and the index compression must yield storage savings of at least 10%.

When NO is specified, a compressed index will not be created for the file. For files with
high random I/O activity, or with a very large number of records being randomly inserted
into the file, not using the compressed index may reduce CPU time, at the expense of
potentially substantial increased virtual storage requirements.

Default value is YES.

Specifies the amount of space, as a percentage, that is to be reserved for future growth
within each prime data block during file load. This field is identical to the VSAM CI
Freespace parameter. This value is also used for prime extension blocks as records are
being added to the logical end of the file. Valid values are from 0 to 99.

Default, for KSDS files, is from the C| FREESPACE value specified during the file
define. For ESDS files, the default is 0, or as otherwise specified in the IAM Global
Options Table for ESDSINTEGRATED.
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JRNAD=

KEYLEN=

LIMITKEYS=

LRECL=

-
()]
1

MAXBUFNO=

For Enhanced format files, indicates that the type of journalling, if any, that IAM will
perform. When specified on the CREATE override, either during file definition or file
load, the journalling specification will be used for any file update operation. Journalling
can also be overridden by an IAM ACCESS override statement.

For files not being processed by IAM RLS, users must pre-allocate and catalog a log
data set to be used for the journalling, which is required to be the name of the IAM data
set / cluster, appended with the characters “.LOG”. IAM journalling will not be active
during file loads, reorganizations, or during recovery from the journal.

For files being processed by IAM RLS, the users must specify the journal data sets to
the IAM RLS startup procedure.

One of the following values can be specified:

BOTH - The IAM log data set will contain both before and after images. This will
enable the user to perform either a forward recovery, or a backward
(backout) type of recovery.

BEFORE - The IAM log data set will contain only before images of updated records.
This option allows backwards (backout) recoveries only.

AFTER — The IAM log data set will contain only the after images of updated records.
This option allows forward recoveries only.

NONE - The IAM journalling feature will not be used for this IAM data set.
Default value is NONE.

This override is provided for downward compatibility only. For file loads, this will override
the key length that was specified when the file was defined.

Default value is the value specified when the file was defined.

Specifies a value between 3 and 64, which will indicate the number of keys that will be
in a set to be compressed. The total length of the keys within a set will be limited to the
smaller of this value, or the number of keys that will fit within 256 bytes. Varying this
number may yield better key compression, resulting in a smaller index, for some files.
General recommendation is to use the default value.

Default value is 32.

This override is provided for downward compatibility only. For file loads, this will override
the maximum record length that was specified when the file was defined. If you provide
this value as an override, you may need to increase the value by 4 if the file has variable
length records, is data compressed, or is an Enhanced format file.

Default value is the value specified when the file was defined.

Indicates whether or not the IAM Override processor is to display this override card on
the job log. Valid values are YES or NO.

Default value is NO, the override is not displayed unless it is in error.

Specifies the maximum number of buffers IAM will acquire during file processing. IAM's
Real Time Tuning dynamically adjusts the number of buffers used for a file as 1/O
demands change, up to the limit specified or default to for MAXBUFNO. While this has
no effect during the file load, the value is saved within the file, and will be used as a
default value for the file when opened for input or update processing. Valid values are
from 1 to 2048. For Compatible format files, the maximum that will be used is 32.

Default is that no maximum number of buffers will be associated with the file.
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MAXSECONDARY=

MINBUFNO=

MULTIVOLUME=

OCOREO% =

OCOREX% =

For Enhanced format files, specifies a multiplication factor to be used by the IAM
Dynamic Secondary Space Adjustment feature. Once a file has five or more extents on
a volume, the secondary space value will be increased by the MAXSECONDARY factor,
unless it exceeds the primary space value or the amount of space available on the
volume. Valid values are from 0 to 10. A value of 0 will disable this feature.

Default value is 10 during file load, unless otherwise specified in the IAM Global Options
table.

Specifies the minimum number of buffers that IAM will maintain during file processing.
IAM's Real Time Tuning dynamically adjusts the number of buffers used for a file as I/O
demands change, but will never use less than the specified or defaulted value for
MINBUFNO. Valid values are from 1 to 2048. Note that for Compatible format files, the
maximum is 32. Specifying an equivalent number of buffers for MAXBUFNO wiill
effectively disable IAM's Real Time Tuning algorithm. If MINBUFNO is overridden, then
that value will be used as the initial number of buffers to acquire during Open processing.

Default is that no minimum number of buffers will be associated with the file.

For Enhanced format files, indicates whether IAM is to use the PRIMARY or
SECONDARY space allocation value, when IAM anticipates that the next extent will be
obtained on another DASD volume. Valid values are PRIMARY or SECONDARY.

Default value is PRIMARY, based on the IAM Global Options Table.

For Compatible format files, specifies the percentage of the total virtual storage
required for the index to the Independent Overflow that will be acquired during file open
for update. IAM acquires sufficient storage to contain the index for the number of
records in Independent Overflow at Open plus this percentage of the total capacity.
Valid values are from 0 to 100. When a large number of updates and inserts are
anticipated, then this value should be increased to guarantee that the virtual storage will
be available when needed. If virtual storage is not constrained, then smaller values may
be of benefit for greater efficiencies in storage usage and processor cycles. If this
keyword is specified on the CREATE override, then the value will become the default
OCOREQO% value for this file whenever it is opened for update.

Default is 10%, unless specified otherwise in the IAM Global Options Table.

For Compatible format files, specifies the percentage of the total virtual storage
required for the index to the Independent Overflow that will be acquired when additional
storage is needed. Values from 1 to 100 may be specified. IAM will never acquire more
than the total virtual storage required for the entire Independent Overflow area. If this
keyword is specified on the CREATE override, then the value will be used as the default
value for the file.

Default is 10%, unless otherwise overridden in the Global Options Table.
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For Compatible format files, specifies the size of the Independent Overflow area in
records. The Independent Overflow area is preformatted by IAM when the file is being
loaded or reorganized. The Overflow area is restricted to 64,000 blocks . Because the
override processor accepts the value in records, and does not know how many records
will be placed within a block, it will accept a value of up to 3,000,000 records. If the
specified value results in requiring more than 64,000 blocks, the file load will fail.

Default value is based on %CA Freespace and primary space allocation.

For Enhanced format files, this value will be used to calculate the target amount of
DASD space to reserve for future expansion at the end of the file load. Unlike the
function for Compatible format files, this space will not be formatted, and will not
guarantee that the overflow area can actually hold this quantity of records. DASD space
will only be reserved within the confines of the currently allocated space. No additional
space will be acquired to meet this target. Additionally, the Overflow override will be used
when providing information about available space for SHOWCB requests. When a file
reaches the number of specified overflow records, the available space value will be zero,
however records may still be able to be added to the file if there is DASD space available.

Default value is based on %CA Freespace and the amount of DASD space actually
used for the file at completion of the load.

For Compatible format files only, specifies the number of blocks that IAM is to reserve
at the end of the file. This area acts as an extension to the prime area, which will handle
inserts with keys higher than the existing prime records. Valid values are from 0 to
32,767. IAM will always increase the value specified by 1, except for the case where a
value of PE=0 is specified, and the file requires only one prime data block. In that case,
no PE blocks are allocated so that the file will use only one track with a blocking factor
of 4. Also, for a single record load, IAM will dynamically increase the size of the Prime
Extension area, except when PE=0 is specified.

For ALL IAM file types, specification of PE=0 will circumvent normal VSAM rules by
allowing a file to be loaded with 0 records. Standard VSAM requires at least one record
to be inserted into a file before it is considered to be in the loaded state.

Default is 3, which results in 4 PE blocks.

Specifies the record length which 1AM will pass back on SHOWCAT and SHOWCB
requests as the maximum record length for this file. This is useful for applications that
have a very large theoretical maximum record size, but have no records that are of the
maximum length. Specify the smaller, actual maximum record size on the DEFINE
parameters. Then, specify the larger theoretical maximum record size with the
PSEUDOLRECL override. This will allow programs with the larger record layout to
successfully open and process the file, while helping to conserve DASD space. This
override MUST be specified on the job step that defines the file to take effect, and can
be used on either Compatible or Enhanced format files.

With the use of the Variable Length Overflow support and spanned record support, this
override is not as useful as it had been previously, and is provided for compatibility
purposes only.

Default is to return the defined maximum record length.
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PSEUDORBA

0

ELEASE=

REREAD

)
U
1

TRACEDDNAME=

Specifies that an IAM ESDS file can exceed 4 gigabytes in size, through the use of non-
standard RBA’s (Relative Byte Addresses). If the application has dependencies on the
RBA to be identical to VSAM, then this parameter must not be used. This is helpful for
applications that exceed the 4-gigabyte data size, and would require changes to support
an 8-byte RBA value.

Default is standard VSAM 4-byte RBA.

Specifies whether IAM is to release unused space after the file is loaded, or
reorganized. By default, IAM will release unused space in a file’s allocation after the
initial load, providing that secondary space was specified. For Compatible format files,
the space required for Independent Overflow and PE is incorporated into the used area
so that space will NOT be released. For Enhanced format files, IAM will reserve some,
if any is available, of the over allocated space based on CA% Freespace, or the
Overflow override if it is specified. Valid values are:

YES — IAM will release unused, unreserved space after each load or reorganization.

NO - IAM will not release unused DASD space. This may be useful for Enhanced
format files, to hold on to DASD space for future expansion.

Default is to release unused, unreserved DASD space on the first load only, and only if
a secondary space quantity has been specified. The default can be changed in the IAM
Global Options Table.

When specified, indicates that IAM will reread the overrides each time an IAM file is
opened. If specified, this keyword should appear on all of the override cards supplied in
the file. This is primarily intended to be used by long running jobs, such as CICS regions,
where the IAMOVRID points to a sequential data set or PDS member. This provides a
mechanism for users to change overrides, and have them take effect by closing and
reopening the 1AM file(s).

Default is that the IAM override parameters are read when the first IAM file in a job step
is opened, and kept in a table in virtual storage.

This is provided for downward compatibility only. When specified for a file load, this
value indicates that IAM will use the value provided as the relative key position for the
indicated file.

Default is that IAM will use the key offset value specified when the IAM file was defined.

Activates the IAM request trace capability, and indicates where the trace data is to be
written to. Normally, it is written to SYSOUT, however it can also be written to a disk or
tape file. To generate a printed report, specify a DD name of IAMTRPRx, where X’ is
any valid character. If X’ is a ‘C’, then the key of each record is printed in character
format, otherwise the key is printed in hexadecimal format.

WARNING: The trace to a particular output trace data set can only be done from
a single IAM file at a time. Please DO NOT SPECIFY TRACEDDNAME WITH
DD=&ALLDD. This can result in abends if multiple concurrent traces for different
IAM files to the same TRACEDD are being performed.

Default is no trace output is produced.
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UNIT=

VARIABLE

VAROVERFLOW=

WKDDNAME-=

For a file define request, specifies a generic unit name for non-specific volume
allocation. Disk volume(s) associated with the specified generic name must be mounted
as STORAGE, and the VOLUMES parameter must specify ‘ANYVOL' to activate IAM’s
non-specific volume allocation. This feature cannot be used for DFSMS managed data
sets, or for CA-Vantage Allocation Manager, formerly Sterling’s SAMS (VAM) managed
data sets.

Defaultis SYSDA, unless otherwise specified by the WORKUNIT field in the IAM Global
Options Table.

A keyword that specifies variable length record format for Compatible format files. Note
that IAM Data Compressed files and Enhanced format files always have variable length
records. Variable length records can also be set as the default in the IAM Global Options
Table with the RECFM keyword.

For Enhanced format files, specifies whether or not IAM is to enable variable length
record support for the overflow area. Once a file has variable overflow enabled, it will
not be disabled without doing a reorganization. Valid values are YES or NO.

Default is YES, unless specified differently in the IAM Global Options Table.

Specifies the DD name of the DD statement specifying a temporary sequential data set
used as temporary storage for the file’s index as it is being loaded. This is generally not
needed, as IAM normally uses either a data space, or it's own dynamically allocated
temporary data set. However, for cases where the data space usage is not allowed, or
cannot be large enough, and the default space allocation of the temporary work data set
is insufficient, a user can provide their own data set allocation for this purpose.

Default if using a work data set is IAMWKDD.

For ESDS type of files, enables the use of 8 byte RBA values. This will allow ESDS files
to exceed the 4 gigabyte file size with compatibility to DFSMS 1.5. If the Extended
Addressability option has been set in the DFSMS Data Class for this ESDS file, then 8
byte RBA support is automatic. This option must not be specified if PSEUDORBA has
been specified.

Default value is that IAM will generate a 4 byte RBA.
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The ACCESS statement is used to override IAM execution time defaults, for a specific step. The
ACCESS override statement applies to file access processing only, it does not apply to file define,
load, or create.

The following ACCESS Override keywords are no longer documented in this manual. Information
can be found on these keywords in the ICL library member OLDOVRID, which was downloaded as
part of the installation procedure. The keywords are: DESCRIPTCODE, LOG, and ROUTECODE.

The following ACCESS Override keywords are not supported for Enhanced Format IAM files. They
can still be specified and used on the ACCESS override for COMPATIBLE format files. Information
can be found on most of these keywords in the ICL library member OLDOVRID, which was
downloaded as part of the installation procedure. The keywords are: BROWSE, BUFNO,
COMPRESS, CORE, COREOUND, INDEXCOMPRESS, INFO, INTEGRATED, LSR, MODE,
OPTCD, and SMF. Specification of any of these keywords will not cause an error, but the values
will be ignored for Enhanced Format IAM files.

ACCESS DDNAME=ddname | DSN=dataset name

[, BACKUPCOMPRESSED] [,LDEFERWRITE= YES | NO]

[,DJB = YES | NO] [,DYNCORE=nnnn]

[LINDEXSPACE= YES | NO] [LJRNAD= BOTH | BEFORE | AFTER | NONE]
[LLOG = YES | NO] [LMAXBUFNO=nn]

[LMAXREGION=nnn] [LMAXSECONDARY=nn]
[LMINBUFNO=nn] [LNORLS]

[,OCOREO%=nn] [LOCOREX%=nn]

[LREREAD] [LREREADEMPTY= YES | NO]

[LRLS] [,SHAREOPTION=1121314]
[,TRACEDDNAME=ddname] [,TRACEREQUEST= trace entry type(s) ]
[LUPDATENQ= EXCL | SHR | NONE]

[LVAROVERFLOW= YES | NO]

Figure 2: Access Override Statement
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DNAME=
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BACKUPCOMPRESSED

DEFERWRITE=
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DYNCORE=

Specifies the DD name of the IAM data set that the override is to be applied to. Up to 40
DD names may be specified. If multiple DD names can be specified, they must be
enclosed in parenthesis.

DD=&ALLDD will result in this override being applied as a global override to all IAM files
being accessed in this step, unless otherwise explicitly overridden.

There is no default. Either DDNAME or DSN must be specified.

For Enhanced format files only, specifies the data set name of the IAM data set that the
override is to be applied to. One data set name per override control statement is permitted.
Compatible format files are supported only by DDNAME on the ACCESS override.

There is no default. Either DDNAME or DSN must be specified.

For Enhanced format files, specifies that IAM is not to decompress the data when
passing it back to the requester. The data will be passed back to the requester in an IAM
data compressed format. The data can be used for backup and reorganization purposes,
but it is not usable by application programs. The data must be reloaded into an IAM file
with the BACKUPCOMPRESSED IAM CREATE override specified, or the data must be
decompressed with the IAMRECVR utility.

Default is that the data is returned in normal, uncompressed format.

Specifies whether or not IAM will immediately write out buffers. Valid values are YES or
NO. Specifying this will override the default for deferred writing, which is based on the
share options the file was defined with, and whether or not the file is opened under CICS.
Specifying YES will indicate that IAM will delay writing out an updated block until the
buffer it resides in is required for another block, or until file close. Specifying NO will
indicate that IAM will always immediately write out any updated data blocks.

Default is YES when a file has Share Option of 1 or 2, and is being accessed by a batch
job. The default is NO when a file has Share Option of 3 or 4. For CICS, all randomly
updated, inserted, or deleted records will cause an immediate write.

Specifies whether or not IAMRLS will perform Dynamic Job Backout processing for this
job. Valid values are YES or NO. Specifying YES will indicate that IAM will backout any
records changed by this job step for recoverable IAM files that are processed by
IAMRLS should this job step abend. Specifying NO will indicate that the backout will not
automatically occur, the user will have to use IAMJREST or other recovery process.

Default is the IAMRLS Dynamic Job Backout action specified on the IAMRLS startup
parameters.

Specifies an amount of memory for IAM’s Dynamic Table. The value is specified in 1K
(1024 byte) increments. 1AM will attempt to GETMAIN the requested quantity during
open, and if successful, will use that storage as a cache for randomly read records. On
all random requests, where the complete key is specified, IAM will search the table for
the record. These requests are identified on the IAMINFO report by R.(READ) requests
for Compatible format files, or by GET RANDOM requests for Enhanced format files. If
found, the record is returned without any physical I/O. If the record is not currently in the
table, it will be read from disk, and placed in the table after it is retrieved.

Updates are always made both to the table and to the file. Variable length records are
maintained as maximum length entries.

Valid values are from 0 to 16000 (i.e. Dynamic Table up to 16,000K bytes). The storage
is requested from extended private.

Default value is 0, the Dynamic Table is disabled.
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30.03 CONTINUED...

INDEXSPACE=

LOG=

MAXBUFNO=

For Enhanced format files, specifies whether or not IAM is to use an MVS Data Space
to contain the prime and overflow index for this file. Use of this capability will, for most
IAM files, substantially reduce the amount of extended private region used by IAM. The
size of the Data Space is taken from the IAM Global Options Table DATASPACE value.
Only one Index Space will be obtained per job step, however multiple 1AM files are able
to utilize the Index Space. Valid values are YES or NO.

Defaultis YES for CICS and NO for batch jobs, unless the default IAM Global Option has
been changed.

For Enhanced format files, specifies the IAM journalling capabilities to be used. When
specified on the ACCESS override statement, if the value specified enables journalling,
the value will be combined with any specification from the CREATE override when the
file was defined or loaded.

For files not being processed by IAM RLS, users must pre-allocate and catalog a log
data set to be used for the journalling, which is required to be the name of the IAM data
set / cluster, appended with the characters “.LOG”. IAM journalling will not be active
during file loads, reorganizations, or during recovery from the journal.

For files being processed by IAM RLS, the users must specify the journal data sets to
the IAM RLS startup procedure if they want to use journalling.

The ACCESS override only changes the journalling value for the job step on which it is
specified. Valid values are:

BOTH- The IAM log data set will contain both before and after images. This will
enable the user to perform either a forward recovery, or a backward
(backout) type of recovery.

BEFORE — The IAM log data set will contain before images of updated records. This
option allows backward (backout) recoveries only. If AFTER images were
specified on a CREATE override, then AFTER images will still be logged to
the journal.

AFTER - The IAM log data set will contain after images of updated records. This
option allows forward recoveries only. If BEFORE images were specified on
a CREATE override they will still be logged to the journal.

NONE - The IAM journalling feature will not be used for this IAM data set. This will
turn off any journalling for this job step, even if journalling had been specified
on a CREATE override.

Default value is NONE, unless otherwise specified when the file was defined or loaded.

Specifies whether or not IAM will display this override card on the job log and in the job
messages for this job. Valid values are YES or NO.

Default is that the override card is not displayed in the job messages, unless there is a
syntax error on the override card.

Specifies the maximum number of buffers IAM will acquire during file processing. IAM's
Real Time Tuning dynamically adjusts the number of buffers used for a file as 1/O
demands change, up to the limit specified or default to for MAXBUFNO. Valid values are
from 1 to 2048. Note that for Compatible format files, the maximum that will be used is 32.

Default is based on the larger of MAXBUFNO or BUFSP, or for CICS the larger of
MAXBUFNO or CICISBUFSP from the IAM Global Options Table. As shipped, the
default is the number of buffers that will fit within 875K of virtual storage, except for CICS
where the default is 256K. For an Enhanced mode IAM file on a 3390, with quarter track
blocking, the default MAXBUFNO is 65, except under CICS where it is 19.
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MAXREGION=

MAXSECONDARY=

MINBUFNO=

OCOREO% =

OCOREX% =

REREAD

For Enhanced format files, specifies the maximum value, in megabytes, to which IAM
Dynamic Region Adjustment will set the extended private region. This feature permits
processing of files with large virtual storage requirements without the need to modify an
installation’s IEFUSI exit. Valid values are from 0 to 1024. A value of 0 will disable the
Dynamic Region Adjustment feature.

Default value is 512 megabytes, or as otherwise specified in the IAM Global Options
Table.

For Enhanced format files, specifies a multiplication factor to be used by the IAM Dynamic
Secondary Space Adjustment feature. Once a file has five or more extents on a volume,
the secondary space value will be increased by the MAXSECONDARY factor, providing
that it does not exceed the primary space value, or the amount of space available on the
volume. Valid values are from 0 to 10. A value of 0 will disable this feature.

Default value is 5 during file access, or as otherwise specified in the IAM Global Options
Table.

Specifies the minimum number of buffers that IAM will maintain during file processing.
IAM's Real Time Tuning dynamically adjusts the number of buffers used for a file as 1/0
demands change, but will never use less than the specified or defaulted value for
MINBUFNO. Valid values are from 1 to 2048. Note that for Compatible format files, the
maximum is 32. Specifying an equivalent number of buffers for MAXBUFNO will
effectively disable IAM's Real Time Tuning algorithm. If MINBUFNO is overridden, then
that value will be used as the initial number of buffers to acquire during Open processing.

Default value is 1.

Specifies that IAM is not to use the IAMRLS services for the identified data set(s).

Default action is based on IAM Global Options, and whether or not the IAMRLS address
space is active.

For Compatible format files, specifies the percentage of the total virtual storage required
for the index to the Independent Overflow that will be acquired during file open for
update. IAM acquires sufficient storage to contain the index for the number of records in
Independent Overflow at Open plus this percentage of the total capacity. Valid values
are from 0 to 100. When a large number of updates and inserts are anticipated, then this
value should be increased to guarantee that the virtual storage will be available when
needed. If virtual storage is not constrained, then smaller values may be of benefit for
greater efficiencies in storage usage and processor cycles.

Defaultis 10%, unless specified otherwise in the IAM Global Options Table or overridden
by an IAM CREATE Override.

For Compatible format files, specifies the percentage of the total virtual storage required
for the index to the Independent Overflow that will be acquired when additional storage
is needed. Values from 1 to 100 may be specified. IAM will never acquire more than the
total virtual storage required for the entire Independent Overflow area.

Defaultis 10%, unless specified otherwise in the IAM Global Options Table or overridden
by an IAM CREATE Override.

When specified, indicates that IAM will reread the overrides each time an IAM file is
opened. If specified, this keyword should appear on all of the ACCESS override cards
supplied in the file. This is primarily intended to be used by long running jobs, such as
CICS regions, where the IAMOVRID points to a sequential data set or PDS member.
This provides a mechanism for users to change overrides, and have them take effect by
closing and reopening the IAM file(s).

Default is that the IAM override parameters are read when the first IAM file in a jobstep
is opened, and kept in a table in virtual storage.
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REREADEMPTY

SHAREOPTION=

TRACEDDNAME=

Indicates whether or not IAM is to reread empty prime blocks when processing the file.
When IAM is processing a file with REREADEMPTY=NO being specified or defaulted to,
IAM will track the blocks that are detected as containing no data. Subsequent requests
for those blocks will assume that they are empty, and therefore not do any I/O to read
them. With REREADEMPTY=YES, IAM does not keep track of empty blocks, and will
always read into storage the requested block.

Default action is based on the Cross Region Share Option, and the type of OPEN. For
files defined with Share Option 1 opened for INPUT or UPDATE, and for files defined
with Share Option 2 opened for UPDATE, the default is REREADEMPTY=NO. For all
other cases, REREADEMPTY defaults to YES.

Specifies that IAM is to process this file using the IAM RLS services. If the IAM RLS
services are not available, then the OPEN will be failed.

Default is based on the IAM Gilobal Options and whether or not the IAMRLS address
space is active.

For Enhanced format files, specifies the VSAM Cross Region Share Option to be used
for this execution. This provides a mechanism for accessing the file with a different
Share Option than it had been defined with. Share Options affects the Enqueues that are
done to protect the file from concurrent access, and will also impact the buffering for the
file. Refer to the IDCAMS section for a description of the various Share Options. Valid
values are 1, 2, 3, or 4.

NOTE: SHARING IAM FILES FOR UPDATE IS STRONGLY DISCOURAGED,
WITHOUT THE USE OF IAM RLS OR OTHER SOFTWARE THAT FACILITATES
SHARING! SUCH SHARING MAY ADVERSELY AFFECT THE DATA INTEGRITY OF
THE FILE WITHOUT THE PROPER SOFTWARE PROTECTION!

Default is that the file will be opened based on the Share Option specified when the file
was defined.

Activates the 1AM request trace capability, and indicates where the trace data is to be
written to. Normally, it is written to SYSOUT, however it can also be written to a disk or
tape file. To generate a printed report, specify a DD name of IAMTRPRX, where 'x' is any
valid character. If 'x' is a 'C', then the key of each record is printed in character format,
otherwise the key is printed in hexadecimal format.

WARNING: The trace to a particular output trace data set can only be done from a
single IAM file at a time. Please DO NOT SPECIFY TRACEDDNAME WITH
DD=&ALLDD. This can result in abends if multiple concurrent traces for different
IAM files to the same TRACEDD are being performed.

Default is no trace output is produced.
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TRACEREQUEST=

PDATENQ=

VAROVERFLOW=

Specifies the type of tracing to be done.

For Enhanced format files, allowable values are:

TRALL - Activates all of the trace points.

TRIOS — Trace start of each logical I/0O request.

TRIOE - Trace at end of each logical I/O request.

TRBFR - Trace internal IAM calls to the IAM Buffer Manager.
TREXCP - Trace physical I/0 requests.

TRXTND - Trace file expansion (extend) calls.

For Enhanced format files, multiple values for TRACEREQUEST can be specified by
enclosing the desired keywords within parenthesis.

Default value is TRIOS.
For Compatible format files, allowable values are:

TRACE —  Write a single TRACE record for each logical I/O Request. If the
TRACEDDNAME specifies a DD name other than IAMTRPRYX, then the
output is assumed to be on tape or disk, and must be printed with the IAM
IAMONRPT utility.

MONITOR - Write multiple MONITOR records for each request. The TRACEDDNAME
must specify a tape or disk data set. The data must be printed by the IAM
utility IAMONRPT. Note that MONITOR mode tracing is only supported for
asynchronous I/O requests, such as issued by online systems, including
CICS.

Default value is TRACE.

Overrides the ENQ processing that IAM will perform for the specified file. Normally, IAM
will base the ENQ on the defined cross region share option. Valid values are:

EXCL - Indicates that IAM is to perform an exclusive ENQ on the file. This will
prevent any other OPEN for this IAM file, within the scope of the ENQ
capabilities provided on the host system.

SHR - Indicates that IAM is to perform a shared ENQ on the file. If specified for all
users of the file, it will permit multiple jobs to have update capability to the
same |IAM file.

NONE - Prevents IAM from issuing any ENQ for the file being opened. The file will
not be protected from concurrent update or even from a concurrent attempt
to reload the file, while this application has the file open. This value should
be specified when the file is being used by a job that is utilizing MVS
Checkpoint / Restart facilities.

The default ENQ processing is based on the cross region share options, and the type of
OPEN being issued for the data set.

For Enhanced format files, specifies whether or not 1AM is to enable variable length
record support for the overflow area. This override will only take effect when the file is
opened for update. Once a file has variable overflow enabled, it cannot be turned
off until the file is reorganized. Valid values are YES or NO.

Default is the value set when the file is defined or loaded, which defaults to YES, unless
changed in the IAM Global Options Table.
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IAM OVERRIDE STATEMENT EXAMPLES

The examples in this section are intended to help demonstrate how to use the IAM Override
capability. There are other examples of using IAM Overrides throughout the manual, as the various
features and capabilities of IAM are presented.

The following example shows how an IAM Override statement is used during an IDCAMS DEFINE
of an IAM file, to request the file’s data records be compressed. The IAM file’s DEFINE will use the
attributes of an existing VSAM cluster.

//DEFINE EXEC PGM=I1DCAMS
//7SYSPRINT DD SYSOUT=k
// TAMOVRID DD ES
CREATE DD=&ALLDD ,DATACOMPRESS=YES
/%
/7SYSIN DD ES
DEFINE CLUSTER

(NAME (CICS.MASTER.SI1AM)
MODEL(CICS MASTER.CLUSTER)
VOLUMES (MVS001) )

/%

Figure 3: Example of IAM Override on Define

The following example shows an IDCAMS DEFINE of multiple IAM files, each with a different IAM
Override values. As seen, this can easily be done through the use of the DSN parameter on the
IAM Create Override statement.

The data set name "iam.master" will be a data compressed file, with Automatic Space Release
turned off, due to anticipated file expansion. The data sets block size will be based on the IAM
default value.

The data set named "iam.test" will use 1/2 track blocking, as indicated by the B=2 override. It will
use the default for data compression and space release, as indicated in the IAM Options Table.

//DEFINE EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=%
//1AMOVRID DD %
CREATE DSN=iam.master ,DATACOMPRESS=YES,RELEASE=NO
CREATE DSN=iam.test,B=2
/%
//SYSIN DD *
DEFINE CLUSTER
(NAME (my . iam.master
OWNER (STAM) )
CYLINDERS(100 20)
FREESPACE(10 5)
KEYS(24 8)
RECORDSIZE(250 480)
VOLUMES ( lAM0OO1) )
DEFINE CLUSTER
(NAME (my . iam.test)
OWNER (STAM) )
CYLINDERS (10
FREESPACE (10
KEYS(8 8)
RECORDSIZE(100 1250)
VOLUMES ( TAMOO1) )

5)
5)

/%

Figure 4: Example of Multiple Overrides on IDCAMS Define of Multiple Data Sets
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CONTINUED. . .

The following example demonstrates the use of an IAM Override for a file load, which is being done
through IDCAMS. In particular, the CRBUFOPT override is specified to provide maximum buffering
on the |AM file.

//LOAD | AM EXEC PGM=1DCAMS
//SYSPRINT DD SYSOUT=%
// TAMINFO DD SYSOUT=k
// TAMOVRID DD B3
CREATE DD=IAMFILE,CRBUFOPT=MCYL
/%
/T TAMFILE DD DISP=0LD,DSN=my.iam.file
/7 INPUTFIL DD DSN=my .sequential.file,DISP=0LD,DCB=BUFNO=30
//SYSIN DD B3

REPRO INFILECINPUTFIL) OUTFILECIAMFILE) REUSE
/%

Figure 5: Example of Overriding a File Load

The following example shows IAM Overrides for files being processed under CICS. The IAM
override cards are contained within a partitioned data set (PDS). The PDS must be defined with
fixed length records of 80 bytes. The data set can be blocked at any valid block size for that record
size. Please note that IAM will request that the buffers that are acquired by MVS for reading the
override data set are to reside in extended private. Please note that the IAMOVRID and IAMINFO
files do NOT have to be defined to CICS.

In order to provide increased flexibility, all of the ACCESS override cards contain the REREAD
keyword. This will cause IAM to reread the override control file each time an IAM file is open, rather
than just the first time an IAM file is opened. This provides the capability to change the override
value(s), and have the new values take effect just by closing and reopening the particular IAM file.
While REREAD only needs to be specified on one of the cards, by specifying it on all of the cards,
any of them can be removed and still have the REREAD be effective. If the override cards are ever
processed without the REREAD option being specified, then the file will not be reread. The
implication of not specifying REREAD for CICS is that CICS will have to be shut down and restarted
to utilize new override values.

The following override values are being specified. The MAXBUFNO value for files other than those
otherwise overridden, is being set to 16. Two of the files will have their maximum buffers increased
to 64 buffers. Another file will use the Dynamic Table (DYNCORE) option to table records in
memory. A size of 1024K of memory is specified for the table. Also note that an IAM CREATE
override is provided specifying CRBUFOPT=TRK. This is recommended to minimize the amount
of storage used just in case an IAM file is opened empty under CICS, because the file load may use
significant virtual storage resources. The contents of the control card file, for the above mentioned
overrides is as follows:

DSN=my .iam.override(cics1):

ACCESS DD=(FILET,FILE2) MAXBUFNO=64,6REREAD
ACCESS DD=FILE3 ,DYNCORE=1024 ,REREAD

CREATE DD=&ALLDD,CRBUFOPT=TRK

ACCESS DD=&ALLDD,MAXBUFNO=16,REREAD

Figure 6: Example of IAM Override cards in a partitioned data set
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Below is an example of the JCL that could be used by CICS to utilize the above 1AM Overrides.
CICS can be executed here as either a started task, or as a batch job. Note that for started tasks,
the IAM Overrides cannot reside in an instream data set, i.e. (DD *) is not allowed. Also note that
the IAMOVRID is specified with a DISP=SHR, which will allow the file to be updated while CICS is
running. While the 1AM files here are shown as being allocated at CICS startup, the files could also
be dynamically allocated by CICS.

//CI1CS1 EXEC PGM=DFHSIP

VA

//FILE1 DD DSN=IAM.FILE1,DISP=SHR

//FILE2 DD DSN=IAM.FILE2,DISP=SHR

//FILE3 DD DSN=IAM.FILE3,DISP=SHR

/A

//1TAMINFO DD SYSOUT=x

//1AMOVRID DD DISP=SHR,DSN=my.iam.override(cics1)

Figure 7: Example of a CICS PROC/JCL with IAM Overrides in a PDS

When using IAM data sets with alternate indexes and paths, the DSN= parameter must be used,
instead of the DDN= parameter. This is because the actual IAM data sets that are used will be
dynamically allocated with system generated DD names, so the DD names are not known in
advance. The only meaningful override for a PATH is the trace information. If tracing is specified for
a PATH, tracing will be propagated to all of the data sets opened because of the PATH open. Other
overrides on the PATH will be ignored.

The example below shows how to specify an override for a base cluster and an alternate index,
which are being accessed via a PATH. The override for the base cluster will specify a MAXBUFNO
value, while the override for the alternate index is using the IAM Dynamic Tabling feature. Use of
dynamic tabling on the alternate index will provide a way to keep the alternate index in virtual
storage, if it is not too large, and if it is being randomly accessed.

//UPDATEAIX EXEC PGM=UPDATE
//MASTERPTH DD DSN=iam.master.path,DISP=0LD
//1AMOVRID DD *

ACCESS DSN=iam.master.cluster , MAXBUFNO=64
ACCESS DSN=iam.master.aix,DYNCORE=1024
/%

Figure 8: Example of Overrides with an IAM Alternate Index
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40.01 IAMSMFVS - DATASET ANALYSIS PROGRAM OVERVIEW

OVERVIEW

SMF DATA
REQUIREMENTS

IAMSMFVS is a special purpose SMF data analysis program, intended to provide useful
information in a concise format about indexed dataset activity. The reports can be used to:

—

Identify VSAM Clusters that are candidates for conversion to IAM.

2. Compare the results once the files are converted to IAM.

3. As asource for tracking IAM dataset activity to monitor IAM dataset usage.
4. Determine when IAM files need to be reorganized.

IAMSMFVS provides 4 different reports. The first report is a Summary report, which
includes a summarization of VSAM and IAM activity so it is easy to tell the DASD space
and /O totals for each of the indexed access methods. The second report is an EXCP
report, which is broken down by access method. There is a VSAM EXCP Report, and an
IAM EXCP Report. Each one has the top 100 datasets for I/O activity for that access
method. There is an option, DETAIL, which will provide a line for each SMF record for
each of the datasets included in the EXCP report, with a breakdown of activity for that job
step. The third report is a Dataset Summary Report, which contains information about
each dataset for which information was gathered by IAMSMFVS sorted by the dataset
name. The last report is based on dataset size, here again split by access method. Each
size report has the largest 100 datasets for the specified access method.

The IAMSMFVS program analyzes dataset usage statistics gathered primarily from the
Systems Management Facility (SMF records), with supporting data from the system
catalog. SMF data may be taken from either the active SMF datasets or sequential SMF
history datasets. To operate, IAMSMFVS requires SMF type 30, subtype 4 records, or
type 4 records. For VSAM dataset reports, the SMF type 64 records must be collected.
For the reports to include IAM datasets, the IAM SMF recording must be enabled and an
SMF record type selected in the IAM Global Options table. IAMSMFVS does require the
matching Step Termination record for each dataset record; otherwise the dataset record
will not be processed. If the required SMF record types are not present, or have been
modified from the standard MVS/ESA or OS/390 format, then IAMSMFVS will not be able
to produce any reports.

IAMSMFVS reads the provided SMF data, and builds a table in virtual storage containing
the extracted and accumulated data for each dataset. An IAM dataset requires one entry
in the table. A VSAM dataset requires multiple entries, with one for the cluster level, and
then an additional entry for each component. A typical VSAM KSDS will require 3 entries.
The size of this table is controlled by the MAXDSNS keyword, which defaults to 1500.
Once the dataset table is filled, no more datasets will be added to the table, however
information on the datasets already in the table will continue to be accumulated.

If a VSAM dataset is not cataloged when IAMSMFVS is running then IAMSMFVS will not
be able to associate the component names with a cluster name. Those VSAM
components will be reported on just by the component name. To eliminate these stray
VSAM components from the report, specify the CATONLY keyword.
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IAMSMFVS JCL REQUIREMENTS

The JCL statements required to execute IAMSMFVS are as follows:

Specifies the IAM VSAM SMF ANALYSIS program name - IAMSMFVS. A large region parameter
may need to be provided, based on the number of datasets that are being tracked. IAMSMFVS
presently uses only below the 16-megabyte line storage.

The following table describes the required DD statements for running IAMSMFVS. The amount of
DASD space required for the temporary work files of SORTIN, SORTOUT, and SORTWKxx will
depend entirely on the amount of SMF data that is being processed. A month's history tape is going
to require much more DASD space than just a daily snapshot.

DDNAME Description

STEPLIB or JOBLIB Specifies the IAM Load Module Library. This statement may be omitted if the IAM

modules are in a link list, as is recommended.

SYSPRINT Specifies where the IAMSMFVS reports are to be printed. Usually a SYSOUT dataset.

SYSMF Identifies the file containing the input SMF data. This may be an active SMF dataset or

any file containing off loaded SMF data.
SYSIN Specifies the control card input dataset. Usually a DD * dataset.

SORTIN Specifies a work file that contains extracted SMF data that is used by IAMSMFVS to

create the reports. This data will be passed to the external sort.

SORTOUT Specifies a work file, which will be returned from the external sort routine.

SORTWKnn SORTLIB If there are any DD statements needed by your sort program (i.e. SORTLIB,

SORTWAKnnN, etc.), they must be included. Refer to documentation for your sort.

SYSPUNCH |AMSMFVS can optionally generate IAMSIMVS SELECT statements. Whenever

IAMSMFVS finds a SYSPUNCH DD statement is present in the JCL it will use the
cluster names provided in the Cluster Size Report and create IAMSIMVS SELECT
command statements. This DD statement should specify a sequential dataset or a
member in a PDS capable of accepting 80 character records.

//SYSPUNCH DD DSN=SIMVS.INPUT,DISP=(,CATLG),
/7 UNIT=SYSDA,SPACE=(TRK, (15,15))
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40.03 TAMSMFVS - REPORT COMMAND

REPORT The REPORT command is used to initiate IAMSMFVS processing. There are various options that
COMMAND can be specified, as described below. The input can be an SMF history file (RECFM=VBS) or a
system SMF dataset. It is recommended that initially no operands be specified. The default reports
would then list the 100 datasets, by dataset organization, with the most EXCP activity, and the 100

largest datasets, again by dataset organization.

REPORT
[CATONLY] [LJOBNAMES=ccccc ]
[,CHECKLENTH] [LMAXDSNS=nnnn ]
[,CURRENT] [LMAXJOBS=nnnn ]
[,DETAIL] [LMAXRECLENGTH=nnnnn ]
[,DFEFERRPRT=ccc ] [LMAXREPORTS=nnnn ]
[LDSGROUPS=ccccc ] [LPRTLEN‘GTH=nnnnn]
[LDSNAMES=ccccc ] [,RECSIZE(rrr)=nnnnn ]
[LDSORG=ccc ] [,SORTCORE=nnnnn ]
[,ERRORPRINT ] [, SORTMSG=cc ]
[,FROMDATE=yyyyddd ] [,SORTPFX=ccccc ]
[,FROMDDNAME=ddname ] [,TEMPDSNAMES ]
[,FROMTIME=hhmmss ] [, TODATE=yyyyddd ]
[,GROUPNAMES=ccccc ] [,TOTIME=hhmmss ]

Figure 1: Report Command Operands

OPERANDS The following operands may be specified on the REPORT command. The underscored portion
indicates the minimum abbreviation for the keyword.

Operand Description

CATONLY Specifies that IAMSMFVS will only report on VSAM datasets that are cataloged. This
will eliminate from the report stray component entries for VSAM datasets that are not
currently cataloged.

HECKLENGTH Specifies that SMF data records are to be validated against a table of minimum record
lengths. If the user has modified the minimum record length or is executing in a non-
compatible system, the correct record lengths may be specified by the RECSIZE
operand.

By default, the length of an SMF record is not validated.

0

URRENT Specifies that only the most recent values for overflow use in IAM files will be reported
on, rather than the maximum amount used. This may be useful for determining when an
IAM file needs to be reorganized.

By default, the maximum amount of overflow use is reported on.

DETAIL The EXCP Reports are to include detailed statistics by job step.

By default, only summary dataset activity is reported.
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40.03 CONTINUED. ..

DFEFERRPRT=

DS

G)

ROUPS=

DSNAMES=

ERRORPRINT

FROMDATE=

FROMDDNAME=

Indicates whether or not error messages from the VSAM ICF identification processor
should be printed. Valid values are:

AC - All messages to the console

NO - Error messages are not to be printed.
YES - Error messages are to be printed.
The default is NO.

Specifies that only records having dataset names which begin with the given character
string(s) will be processed. This operand specifies a partial dataset name from 1 to 44
characters in length. Up to 100 dataset groups may be specified for a single command
if entered as follows:

DSGROUPS=(dsg1,dsg2,...,dsgn)

If neither the DSGROUPS nor DSNAMES operand is specified, dataset selection will be
based upon the value specified for DSORG (or its default).

Specifies that only records having a dataset name which match the dataset name(s)
specified will be processed. This operand specifies a complete dataset name from 1 to
44 characters in length. Up to 100 dataset names may be specified for a single
command if entered as follows:

DSNAMES=(c...c,...,C...C)

If neither the DSGROUPS nor DSNAMES operand is specified, dataset selection will be
based upon the value specified for DSORG (or its default).

Identifies the dataset organization that is to be processed. Valid values are:
AM — only VSAM clusters.

IAM — only IAM datasets.

The default is AM (VSAM) and IAM.

NOTE: To extract data for IAM datasets, SMF recording of IAM SMF records must be
enabled, as described in the IAM Users Manual in section 91

Specifies that any SMF data record that causes an error during processing or fails
length verification is to be printed.

The default is records in error are not printed.

Specifies the lower date limit of the SMF records that are to be analyzed, in the form
'yyyyddd' or 'yyddd'. The long form must be used for dates from the year 2000 and
above. The short form is prefixed with '19'".

The default is that there is no lower limit on the date for record selection.
Specifies the DDNAME of the SMF file that is to be used as input to IAMSMF.
The default input DDNAME is SYSMF.
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40.03 CONTINUED. ..

FROMTIME=

GROUPNAMES=

JOBNAMES=

MAXDSNS=

MAXJOBS=

MAXRECLENGTH=

MAXREPORTS=

PRTLENGTH=

RECSIZE(rrr)=

Specifies the lower time limit of the SMF records that are to be analyzed, in the form of
'‘hhmmss'.

When used with FROMDATE, forms a combined starting point of date and time.

When used without FROMDATE, the FROMTIME applies to all days for which SMF
records are being processed.

The default is there is no lower time limit on the record selection.

Specifies that only those SMF records having a job name which begin with the specified
character string(s) will be analyzed. This operand specifies a partial job name from 1 to
8 characters in length. Up to 50 job groups and/or names may be specified for a single
command if entered as follows:

GROUPNAMES=(jobn1,jobn2,jobn3,....,jobnx)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the job name will not participate in SMF record selection.

Specifies those only records having a jobname which match the jobname(s) specified
will be copied. This operand specifies a complete jobname from 1 to 8 characters in
length. Up to 50 names may be specified in a single command if entered as follows:

JOBNAMES-=(jobname1,jobname?2,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the job name will not participate in SMF record selection.

Specifies the maximum number of unique datasets and/or clusters that will be tabled
during this execution. The number can be any value from 20 to 32000, inclusive.

The default is 1500 dataset table entries.

NOTE: Each |IAM dataset takes one (1) entry while each VSAM cluster takes three (3)
or more entries, depending upon the number of components.

Specifies the maximum number of unique job names that will be tabled during this
execution. The number can be any value from 20 to 32000, inclusive.

The default is 5000 job name table entries.

Specifies the largest SMF record that the program will process. The number may be any
value from 16384 to 65536, inclusive.

The default is 16384 bytes.

Specifies the maximum number of dataset and/or cluster names to be included in the
EXCP Activity Report(s) and the Size Report(s). The number can be any value from 20
to 32000, inclusive. All datasets are included in the dataset report.

The default is 100.

Limits the number of bytes of data to be printed if ERRORPRINT is indicated. The
number may be any value from 32 to 65536, inclusive.

The default is 32768 bytes.
Establishes the minimum length of the SMF record type 'rrr' as the value 'nnnn'.

The default minimum record lengths for system generated SMF records are
documented in the IBM Systems Management Facilities manual.
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40.03 CONTINUED. ..

SORTCORE=

SORTMSG=

SORTPFX=

TEMPDSNAMES

TODATE=

TOTIME=

Specifies the amount of storage for the SORT to use. The number maybe any value
from 10000 to 8000000 inclusive.

The default is 100000.

Specifies the message option to be used by the SORT. Valid values are:
AC — All messages to the console

AP — All messages to the printer (SYSOUT)

CC — Critical messages to the console

CP - Critical messages to the printer

NO — No messages to be produced

PC — Critical messages to both console and printer

The default is CC.

Specifies the DDNAME prefix to be used by the SORT. If the string specified is less than
4 characters, a dollar sign ($) fill character will be used.

The default is SORT.

Specifies that reports produced by the REPORT command will contain information on
temporary as well as permanent datasets.

By default, temporary datasets are ignored.

Specifies the upper date limit of the SMF records that are to be analyzed. Must be in the
form 'yyyyddd' or 'yyddd'. The shorter form implies a prefix of 19.

The default is that there is no upper date limitation for record selection.

Specifies the upper time limit of the SMF records that are to be analyzed, in the format
of 'hhmmss'.

When used with the TODATE keyword, this forms a combined ending point of the date
and time specified. When used without the TODATE keyword, the TOTIME' is applied
to each day for which SMF records are being processed.

The default is that there is no maximum time
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IAMSMFVS USAGE EXAMPLES

Shown below are some examples of how to run IAMSMFVS, which include JCL and the control
card input. Examples and descriptions of the reports produced are in the following sections.

The first example demonstrates how to run IAMSMFVS to obtain the basic reports, which will
include the 100 busiest VSAM datasets, and the 100 largest VSAM datasets. IAM dataset reports
will also be produced, providing that the IAM SMF recording has been activated.

//REPORT EXEC PGM=IAMSMFVS,REGION=1M
//STEPLIB DD DISP=SHR,DSN=iam load l|ibrary
//SYSPRINT DD SYSOUT=%

//SYSMF DD DISP=SHR,DSN=smf data

//SORTIN DD UNIT=SYSDA,SPACE=(CYL,(10,10))
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SORTWKO03 DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SYSIN DD *

REPORT
/%

Figure 2: Example 1 of Using IAMSMFVS (EX4004A)

This next example demonstrates obtaining the IAMSMFVS reports with providing a larger capacity
both in the number of datasets tabled (MAXDSNS=3000), and in the number of datasets included
in the EXCP and Size Reports, (MAXREPORTS=300). By specifying MAXDSNS=3000, that
should allow for up to 1000 VSAM KSDS clusters. DSORG=AM is specified to only report on
VSAM datasets. Also, because there are some large step termination records, SMF Type 30
Subtype 4, the maximum SMF record length is being increased.

//REPORT EXEC PGM=IAMSMFVS 6 REGION=4M
//STEPLIB DD DISP=SHR,DSN=iam load l|ibrary
//SYSPRINT DD SYSOUT=%
//SYSMF DD DISP=SHR,DSN=smf data
//SORTIN DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL,(10,10))
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL, (10,10))
//SORTWKO03 DD UNIT=SYSDA,SPACE=(CYL,(10,10))
//SYSIN DD *

REPORT MAXDSNS=3000,MAXREPORTS=300,MAXRECLENGTH=32768,

DSORG=AM

/%

Figure 3: Example of Reporting on More VSAM Datasets (EX4004B)
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CONTINUED. . .

In the next example, an SMF history tape is being processed. The FROMDATE and TODATE
keywords are specified, to limit the report to only one particular week's worth of data. The space
parameters for the temporary work datasets have been increased due to the volume of data that is
being processed.

//REPORT EXEC PGM=IAMSMFVS, REGION=4M
//STEPLIB DD DISP=SHR,DSN=iam load library
//SYSPRINT DD SYSOUT=%
//SYSMF DD DISP=SHR,DSN=smf history data
//SORTIN DD UNIT=SYSDA,SPACE=(CYL, (100,10))
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL, (100,10))
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (100,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL, (100,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL, (100,10))
//SYSIN DD *

REPORT FROMDATE=1997312,TODATE=1997319
/%

Figure 4: IAMSMFVS Example with FROMDATE and TODATE (EX4004C)

The following example demonstrates how to generate a report to help determine which 1AM
datasets need to be reorganized. The DSORG=IAM keyword is specified, because only 1AM
datasets are going to be examined. The IAM SMF recording must have been enabled so that there
are records to report on. Make sure that the SMF parameters will actually store the specified record
number, and that they are also collected to your SMF history tapes. To make sure that the most
recent information is being used, the CURRENT keyword is specified. A FROMDATE is also being
specified, as the input is an SMF history tape. All SMF records from the date specified will be
considered in the analysis. That date probably would be the last date the report was run. The report
that will be most useful in determining if reorganization is necessary is the IAM Size report.
MAXREPORTS is being specified, because there are more than 100 IAM datasets in the shop.

//REPORT EXEC POM=IAMSMFVS REGION=4M
//STEPLIB DD DISP=SHR,DSN=iam load library
//SYSPRINT DD SYSOUT=x

//SYSMF DD DISP=SHR,DSN=smf history data
//SORTIN DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SORTWKO1 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SYSIN DD *

REPORT FROMDATE=2002218,DSORG=1AM, CURRENT,
MAXREPORTS=500

/%

Figure 5: Reporting on IAM Datasets (EX4004D)
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CONTINUED. . .

Another useful way to run IAMSMFVS is with the DETAIL option. With that option, you can find out
which jobs, steps, and programs are using the VSAM or IAM datasets, and what the level of I/O
activity is. One of the main reasons for doing this is in planning the conversion of datasets from
VSAM to IAM. This will help identify the job(s) that are actively using the dataset, and can serve as
a basis for comparison after the conversion.

The example below shows the JCL and control card required to obtain a detailed report. This
example also demonstrates the use of the DSG= operand, which is used to limit the number of
datasets being reported on to only those that are of most interest. Using such a selection criteria
will be helpful in reducing the amount of output from the execution, as well as to make sure that the
report includes all of the datasets that you need to analyze.

//DETAIL EXEC PGM=IAMSMFVS,6 REGION=4M
//STEPLIB DD DISP=SHR,DSN=iam load library
//SYSPRINT DD SYSOUT=%
//SYSMF DD DISP=SHR,DSN=smf history data
//SORTIN DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO01 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SORTWKO02 DD UNIT=SYSDA,SPACE=(CYL,(50,10))
//SORTWKO3 DD UNIT=SYSDA,SPACE=(CYL, (50,10))
//SYSIN DD *

REPORT DSG=PROD.ORDERENT,DETAIL,MAXREPORTS=200

Figure 6: IAMSMFVS Example for a DETAIL Report (EX4004E)
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40.05 IAMSMFVS SUMMARY REPORT

IAMSMFVS supplies the user with a SUMMARY and three reports. Those reports are the EXCP
Report, the Dataset Summary Report, and the Size Report. Examples of each of the reports, along
with explanations of the fields are presented below.

SUMMARY On the very first page, the REPORT control card being processed is printed. That is followed by
REPORT summary information for the run.

| AM400 SMF REPORT/DATA EXTRACT PROGRAM-IAMSMFVS VER 8.0/01P-INNOVATION DATA PROCESSING DATE-2002.218
| AM303 CARD IMAGE - x REPORT 00120036
I AM491 SMF REPORT FUNCTION STARTED 13.29.13
| AM601 SMF RECORDS -- READ..... 17741 USED...... 23 DROPPED. ... ..... 0
149 DATASETS TABLED REPRESENTING 14 JOBS -- DATED 2002.217 18:21 THRU 2002.218 13:22
SPACE UTILIZATION SUMMARY -
DEVICE TYPE..... 3380 VSAM CYL/TRK...... 342/03 1AM CYL/TRK..... 8907/13
DEVICE TYPE..... 3390 VSAM CYL/TRK..... ... 4713 1AM CYL/TRK. 18196/11
TOTAL DISK EXCPS...... 888896 VSAM EXCPS....... ... 7671 IAM EXCPS........ 711058

Figure 7: Sample IAMSMFVS Summary Report

IAM601 The IAM601 message presents a summary of the input SMF data. This includes the number of
MESSAGE records read from the input SMF file, the number of records used, and the number of records
dropped. Used records indicate the number of Step termination records (type 30 subtype 4 or type
4) and the number of dataset records (IAM records, VSAM type 64 records) that met the selection
criteria for this execution. The number of records dropped indicates the number of records that

exceeded the maximum record length.

The following line indicates the number of datasets (VSAM and/or IAM) that were included in the
table for analysis and the number of unique job names that were found. (Note that this is not an
actual count of number of jobs, only of the number of unique job names.) This is followed by the
date and time period from the SMF records that was found on the input file.

SPACE The next set of information provided is a space utilization summary, based on DASD device type
UTILIZATION and dataset organization. This section will only include data for the dataset organizations that
SUMMARY |AMSMFVS was processing data for. So, for example if you had requested only VSAM datasets
(DSORG=AM), then no values would be provided for IAM datasets. The amount of space figure is
based upon the maximum space for each dataset, as determined from the information in the SMF

records.

TOTALDISK Then an EXCP summary is provided. The Total Disk EXCP's comes from an accumulation of the
EXCP'S information from the step termination records for all non-temporary DASD datasets. The figures for
each access method are the totals from the actual dataset SMF records.
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RECORDS READS

| AMSMF V'S

IAMSMFVS EXCP REPORTS

| AM400 SMF REPORT/DATA EXTRACT PROGRAM-

DATA SET NAME

method, and contain the datasets with the most EXCP's. The maximum number of datasets in
each access method report is based on the MAXREPORTS keyword of the REPORT command,

which defaults to 100. The different access method reports are quite similar, so samples of VSAM
and IAM EXCP Reports will be shown, followed by descriptions of the various fields contained in

After the summary report appear the EXCP reports. These reports are organized by access
the report.
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Figure 9: Sample IAM EXCP Report



IAMSMFVS EXCP REPORTS 40.06

40.06 CONTINUED. ..

EXCP REPORT A description of the fields appearing on the EXCP reports is provided below. Note that some fields

FIELD represent an accumulated value, whereas other fields indicate a maximum value. For 1AM,

DESCRIPTIONS maximum values for overflow are replaced with the most recent values if the keyword CURRENT
is specified on the REPORT command.

Field Name

DataSet Name

Use Count

Total EXCPS

Records

Reads

Inserts

Updates
Deletes
Splits — CI
Splits — CA
Alloc Tracks

Overflow Recs

Overflow %

Used Tracks

Description

Specifies the name of the dataset. For cataloged VSAM datasets, this will have the
cluster name on the first line, followed by the component names on subsequent lines,
which are indented. For uncataloged VSAM datasets, only the component name will be
printed.

Indicates the number of SMF records processed for this dataset. This will usually be the
number of times the dataset was closed during the time interval of the report.

The accumulated total EXCP counts from all of the SMF records processed for this
dataset. For cataloged VSAM clusters, this number will be the total for all of the
components, with the component value given on the subsequent lines.

Contains the maximum number of records that were in the file.

Accumulated total from all of the SMF records found for the specified dataset, of the
records read.

Accumulated total number of records inserted. This value does NOT include the count
of records from an initial file load. Also, for VSAM clusters, does not include records
added to the end of the file.

Accumulated total number of records updated.

Accumulated total number of records deleted.

For VSAM components, the accumulated total number of Cl splits that occurred.
For VSAM components, the accumulated total number of CA splits that occurred.
For VSAM components, the maximum number of tracks allocated to the component.

For IAM datasets, indicates the maximum number of records in overflow, unless the
keyword CURRENT was specified on the REPORT command. In that case, it will
contain the value from the most recent SMF record for the dataset.

For IAM datasets, indicates the maximum percentage, or most recent value if
CURRENT was specified, of the overflow area that was used. If a file has no overflow
area, then this number will be 100 even though there are no records in the overflow
area.

For Enhanced format files that are defined with an Overflow override value, the
percentage is based on that number.

For Enhanced format files without an Overflow override, value is based on assumption
using a total value for overflow from overflow blocks currently used plus all of the unused
extended blocks.

For Compatible format files, this is the percentage is based on the established size of
the Independent Overflow Area.

For IAM datasets, indicates the maximum amount of DASD space used for this file.
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Indicates the job name.
Indicates the DD name.

e P= Indicates the program name.

* S= Indicates the step name.
D

The additional fields on the detail report line include:
e J

Figure 10: Sample IAMSMFVS Detail Report
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IAMSMFVS. Datasets appear in ascending name sequence. For cataloged VSAM clusters, they

of the datasets that were encountered in the SMF data, and retained in the dataset table built by
are sorted based on the cluster name.

After the EXCP reports IAMSMFVS produces a DataSet Summary Report. This report contains all
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Figure 11: Sample DataSet Summary Report



IAMSMFVS DATASET SUMMARY REPORT 40.07
40.07 CONTINUED. ..

DATASET The fields that are unique to the DataSet Summary Report are described below. The DataSet
SUMMARY Name, Total Use Count, and Total EXCP's are identical to the fields in the EXCP Report.
REPORT FIELDS

Field Name Description

DataSet Name Specifies the name of the dataset. For cataloged VSAM datasets, this will have the
cluster name on the first line, followed by the component names on subsequent
lines, which are indented. For uncataloged VSAM datasets, only the component
name will be printed.

Use Count Indicates the number of SMF records processed for this dataset. This will usually
be the number of times the dataset was closed during the time interval of the
report.

Total EXCPS The accumulated total EXCP counts from all of the SMF records processed for this
dataset. For cataloged VSAM clusters, this number will be the total for all of the
components, with the component value given on the subsequent lines.

DSORG Indicates the dataset organization for the file.

RECFM Indicates the record format. The following values are possible:

F[B] — Fixed length record file. For IAM, can only be a Compatible Format
datasets. For VSAM, indicates that file was defined with an equal average and
maximum record length.

VB - Variable length record file, applicable to VSAM or Compatible Format IAM
datasets.

VE — Variable length record, IAM Enhanced Format file.

VO — Variable length record IAM Enhanced Format file with Variable Overflow
enabled.

-DC — |IAM Data Compressed file.
IMBED — VSAM Index Component with an imbedded index.
NOIMB - VSAM Index Component without an imbedded index.

AVG LRECL For VSAM data components, indicates the defined average record length.

For IAM datasets, indicates the average record length from the file load.
MAX LRECL Indicates the maximum defined logical record length.
KEY LENGTH Indicates the defined key length for the dataset.
RKP Indicates the defined Relative Key Position (or key offset) for the dataset.
BLK or CI SIZE Indicates the VSAM CI Size or the IAM block size of the dataset.
FREESPACE Indicates the defined values for Cl and CA percent freespace.
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report. The number of datasets included in each size report is from the keyword MAXREPORTS,

which defaults to 100. If VSAM datasets are being reported on, that VSAM Size Report will appear
first. The 1AM Size report, if IAM datasets are being reported on, appears after the VSAM Size

Report.

After the DataSet Summary Report, IAMSMFVS produces size reports. Like the EXCP reports, the
Size reports are produced by dataset organization, with only the largest datasets included in each
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Figure 12: Example IAMSMFVS VSAM Size Report
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Figure 13: Example IAMSMFVS IAM Size Report



SIZE REPORTS 40.08

40.08 CONTINUED. ..

SIZE REPORT
FIELD
DESCRIPTIONS

Field Name

Description

DataSet Name

Alloc Tracks
Tracks Used

Total EXCPS

Use Count

Extents

AVG LRECL
MAX LRECL
KEY LENGTH
RKP

Cl SIZE

Total Records

Max Rec

Use Rec

% USE
Prime Ext

Cl%

Specifies the name of the dataset. For cataloged VSAM datasets, this will have the
cluster name on the first line, followed by the component names on subsequent lines,
which are indented. For uncataloged VSAM datasets, only the component name will be
printed.

For VSAM components, the maximum number of tracks allocated to the component.
For IAM datasets, indicates the maximum amount of DASD space used for this file.

The accumulated total EXCP counts from all of the SMF records processed for this
dataset. For cataloged VSAM clusters, this number will be the total for all of the
components, with the component value given on the subsequent lines.

Indicates the number of SMF records processed for this dataset. This will usually be the
number of times the dataset was closed during the time interval of the report.

For VSAM clusters, indicates maximum number of DASD extents.

For VSAM data components, indicates the defined average record length.

For VSAM, indicates the maximum defined logical record length.

For VSAM, indicates the defined key length for the dataset.

For VSAM, indicates the defined Relative Key Position (or key offset) for the dataset.

For VSAM, indicates the VSAM CI Size which is the amount of data transferred per
physical I/O.

For IAM, contains the maximum records that were in the file, or if CURRENT was
specified, the current number of records in the file.

For Enhanced Format files, without an overflow override, the estimated number of
records that can fit within the currently allocated extents.

For Enhanced Format files with an Overflow override, this will be that value.

For Compatible format files, the maximum size of the overflow area.

The maximum records in overflow, or if CURRENT was specified on the REPORT card,
in which case it is the most recent value.

The percentage of the overflow area that has been used.
The number of Prime Extension Blocks.

For IAM datasets, the size of Integrated Overflow, normally specified by Cl Freespace.
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41.0 SMF JOB RESOURCE USAGE ANALYSIS PROGRAM 41.0

41.01 SMF JOB RESOURCE USAGE ANALYSIS OVERVIEW

OVERVIEW

FUNCTIONAL
SUMMARY

COMMAND SUMMARY

COPY:

IAMINFO:
PRINT:
QUERY:

REPORT:

The IAM product includes a specialized SMF reporting program called IAMSMF. This
program is intended to aid customers in converting VSAM datasets to IAM and in using
IAM datasets in their installation. Customers can use IAMSMF to:

1. Aid in conversion of datasets from VSAM to IAM, by providing the capability to
determine what jobs and job steps are defining the VSAM datasets, as well as
processing the selected datasets.

2. Provide reports on SMF job statistics to help evaluate the benefit of IAM. You can
obtain reports that include CPU time, EXCP's, and elapsed time for jobs using
VSAM datasets. Then, compare the jobs based on those statistics to see the
improvements realized after converting the VSAM datasets to IAM.

3. Provide detailed reports on IAM dataset activity by producing the IAMINFO
reports from the IAM SMF records.

4. Find out what jobs or users are accessing datasets.
5. Print or copy selected SMF records.

The IAMSMF program has been designed to give users the ability to extract data and
statistics from Systems Management Facility (SMF) records. The functions include
dataset query, printing IAMINFO reports, job reporting, record copy, and record print.
IAMSMF is a batch program, which based upon simple control statements, will extract
resource utilization information from SMF

job/step and dataset records. Information can be selected directly from the active system
SMF datasets, from SMF format archival files, or from extract files created by the COPY
function of the program itself.

IAMSMF has the following commands:

Copy selected SMF records to a sequential file creating a subset of the data for later
use.

Produce IAMINFO reports from IAM generated SMF records.
Print selected SMF records in dump (Hexadecimal) format.

Produces a dataset oriented report, to find out what job steps use the specified datasets,
and how they are used. Can be requested for specific dataset name(s) or by dataset
name prefixes (dataset groups).

Produces a job oriented report, with a break out or resource and dataset utilization by
job step. The report is produced in chronological order from the available SMF data. Can
be requested for a specific Jobname(s) or by Job Group Name(s).

- 411 -



41.02

EXECUTE
STATEMENT

DD
STATEMENTS

JCL REQUERIMENTS FOR IAMSMF 41.02

JCL REQUERIMENTS FOR IAMSMF

The JCL statements required to execute IAMSMF are as follows:

Specifies the name of the IAM SMF Analysis program: IAMSMF. The region size used by IAMSMF
is at least 512K. A typical execute statement would be:

//ISMFQUERY EXEC PGM=IAMSMF,REGION=1M
The following table identifies the required DD statements.

DD Name Description

STEPLIB or JOBLIB Itis recommended that the IAM program load library be included in the system link list.

If it is not you must include a STEPLIB/JOBLIB DD statement specifying the IAM load
library that contains the IAMSMF program.

SYSPRINT Specifies where the IAMSMF control statements, messages and reports are to be

EXAMPLE A:
BASIC IAMSMF
JCL EXAMPLE

printed. Usually a SYSOUT dataset.

SYSMF Specifies the SMF source dataset. This DD statement may point to one or more of the

active SMF datasets on disk (ex: SYS1.MANXx), an SMF format archival file, or a
sequential file produced by the COPY function of this program. An alternate DD name
may be specified via a control statement.

SYSUT2 Specifies the output dataset for a COPY operation. Usually a sequential file on tape or

disk. An alternate DD name may be specified via a control statement.

SYSIN  Specifies the input control statement card image dataset. Usually a DD * dataset.

An example of the JCL to run IAMSMF is shown below. The SYSUT2 DD card is required for a
COPY command, otherwise it is not needed.

// 1 AMSMF EXEC PGM=IAMSMF,REGCION=1M
//STEPLIB DD DISP=SHR,DSN=iam.load.lib
//SYSPRINT DD SYSOUT=%
//SYSMF DD DISP=SHR,DSN=smf .data.set
//SYSUT?2 DD DSN=my .smf.records,UNIT=SYSDA,DISP=(,CATLG),
// SPACE=(CYL, (10,1))
//SYSIN DD *
[AMSMF Control cards are inserted here
/%

Figure 14: Example of Basic JCL to run IAMSMF (EX4102A)
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IAMSMF - COPY COMMAND 41.03

41.03 IAMSMF - COPY COMMAND

COPY The COPY command is used to copy selected SMF records to a sequential file from either a
COMMAND history file (RECFM=VBS) or an active SMF data recording file. The COPY command can be used
to create a subset of the full SMF data so that reports can be generated at a later point in time for
comparisons. You might want to save a subset of the records, such as all of the IAM SMF records,
in one place and/or for a longer period of time than the normal SMF data is kept. Another use of
copy is to aid in creating reports to find out particular information. For example, if you want to find
all the jobs that are defining VSAM or IAM datasets, but did not want them intermixed with other
file activity, first copy the record types 61 and 63, which are the VSAM Define SMF records. Then
run the IAMSMF Query command from the data subset.

COPY
[ALLRECORDS ] [LJOBNAMES=jobname]
[,CHECKLENGTH] [LMAXRECLENGTH=nnnn ]
[LERRORPRINT] [,PRTLENGTH=nnn ]
[,FROMDATE=yyyyddd ] [,RECSIZE(rrr)=nnnn ]
[,FROMDDNAME=ddname ] [LRECTYPE=nnn ]
[,GROUPNAMES=jobname ] [,TODATE=yyyyddd ]
[LIAMRECORDS] [,TODDNAME=ddname ]

Figure 15: IAMSMF COPY Command Operands
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IAMSMF - COPY COMMAND 41.03

41.03 CONTINUED...

COPY
COMMAND
OPERANDS

Operand
ALLRECORDS

HECKLENGTH

ERRORPRINT

FROMDATE=

FROMDDNAME=

GROUPNAMES=

IAMRECORDS

JOBNAMES=

MAXRECLENGTH=

Description

Specifies that the SMF record type does not participate in record selection.
The default is deferred to the operand RECTYPE.

NOTE: This operand conflicts with the operand RECTYPE.

Specifies that SMF data records are to be validated against a table of minimum record
lengths. If the user has modified the minimum record length or is executing in a non-
compatible system, the correct record lengths may be specified by the RECSIZE
operand.

The default is SMF record length is not validated.

Specifies that any SMF data record that causes an error during processing or fails
length verification is to be printed.

The default is records in error are not printed.

Specifies the lower date limit of the SMF records that are to be copied. The date has the
format of yyyyddd or yyddd. The shorter format assumes a prefix of 19.

The default, if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.

Specifies the DDNAME of the SMF file to be used as input to IAMSMF. The default input
DDNAME is SYSMF.

Specifies that only records having a jobname which begin with the specified character
string(s) will be copied. This operand specifies a partial jobname from 1 to 8 characters
in length. Up to 50 job groups and/or names may be specified for a single command if
entered as follows:

GROUPNAMES=(jobname,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

Specifies that SMF records generated by IAM are to be selected.
The default is deferred to the operand RECTYPE.
NOTE: This operand conflicts with the operands RECTYPE and ALLRECORDS.

Specifies that only records having a jobname which match the jobname(s) specified will
be copied. This operand specifies a complete jobname from 1 to 8 characters in length.
Up to 50 job names may be specified in a single command if entered as follows:

JOBNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

Specifies the largest SMF record that the program will process. The number may be any
value from 16384 to 65536, inclusive.

The default is 16384 bytes.
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IAMSMF - COPY COMMAND 41.03

41.03 CONTINUED...

PRTLENGTH=

RECSIZE(rrr)=

RECTYPE=

TODATE=

TODDNAME=

Limits the amount of data to be printed if the ERRORPRINT keyword is specified. The
number may be any value from 32 to 65536, inclusive.

The default is 32768 bytes.

Establishes the minimum length of the SMF record type 'rrr' as the value 'nnnn'.

The default minimum record lengths for system generated SMF records are
documented in the IBM Systems Management Facilities manual.

Identifies the specific record type(s) to be copied. Up to 50 record types may be
specified for a single command if entered as follows:

RECTYPE=(rrr,...,rrr)

The SMF record types which will be copied by default (if ALLRECORDS is not specified)
are as follows:

4 — Step termination

5 — Job termination

14 — NON-VSAM Dataset CLOSEd (input)

15 — NON-VSAM Dataset CLOSEd (output/update)

20 — Job initiation

30 — Common Address Space Work Record

34 — TSO session termination

64 — VSAM Dataset CLOSEd

NOTE: This operand conflicts with the operand ALLRECORDS.

Specifies the upper date limit of the SMF records that are to be copied. The format is
yyyyddd or yyddd. The shorter format assumes a prefix of 19.

The default, if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.

Specifies the DDNAME of the output file for the copied SMF records.
The default output DDNAME is SYSUT2.
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IAMSMF - COPY COMMAND 41.03

CONTINUED. . .

This example shows how to create a subset of SMF records that can be used for subsequent input
to the IAMSMFVS analysis program. The record types being copied include the Type 30 for the step
termination, the Type 64 for VSAM datasets, and the Type 201, which is the IAM SMF record type
specified in the IAM Global Options Table. The output dataset created by this job can be used as
an input dataset for IAMSMFVS. The FROMDATE and TODATE keywords are specified indicating
to copy data for the month of November 1997. The SYSUT2 DD specifies a DISP=MOD, indicating
that records are being added to an already existing file, which contains previously extracted data
from prior months. A MAXRECLENGTH keyword was specified to insure that there would be no
records dropped.

// 1 AMSMF EXEC PGM=IAMSMF,REGION=1M

//STEPLIB DD DISP=SHR,DSN=iam.load.lib

//SYSPRINT DD SYSOUT=%

//SYSMF DD DISP=SHR,DSN=smf.data.set

//SYSUT?2 DD DSN=my .smf.records,DISP=(MOD,KEEP,KEEP)

//SYSIN DD *
COPY RECTYPE=(30,64,201),FROMDATE=2002.200,TODATE=2002.217,
MAXRECLENGTH=32768

/%

Figure 16: Example of IAMSMF COPY Command (EX4103A)

Below is sample output from running the above job. The IAM601 message indicates that 5,018
records were copied to the output dataset, and that no records were dropped because of too long
of a record length.

ORT/DATA EXTRACT PROGRAM-IAMSMF VER 8.0/01P INNOVATION DATA PROCESSING DATE 2002.218
IMAGE - >k COPY RECTYPE=(30,64,201),FROMDATE=2002.200,TODATE=2002.217, X
IMAGE - MAXRECLENGTH=32768 *

D COPY FUNCTION STARTED - 11.01.23

ECORDS -- READ.....65003 USED......5018 DROPPED.........

D COPY FUNCTION ENDED 11.01.47 CONDITION CODE 000

F(8.0/01P ) PROCESSING COMPLETED

Figure 17: Sample Output from IAMSMF COPY Command

-41-6 -




41.04

IAMINFO
COMMAND

IAMSMF - IAMINFO COMMAND 41.04

IAMSMF - IAMINFO COMMAND

The IAMINFO command is used to produce the detailed IAMINFO reports from 1AM generated
SMF records. IAM will normally produce an IAMINFO report each time an IAM dataset is closed if
the job step has an IAMINFO DD card. By collecting the IAM SMF records, you can still get the
IAMINFO reports without changing the JCL in every job using IAM datasets. Plus, this offers the
advantage of being able to obtain the IAMINFO reports only on an as needed or desired basis, or
if the original job output has been discarded.

To obtain a summarization of IAM dataset activity, use the IAMSMFVS program. That program
provides three distinct reports, consisting of one line per dataset rather than multiple full page
reports. You could use IAMSMFVS to obtain the summary information, and then use the IAMSMF
IAMINFO command to get detailed information about specific files.

Each IAMINFO report is one page in length, providing detailed information about the dataset and
it's use. An IAMNFO report is generated by IAMSMF as one per dataset per job step. Optionally,
IAMINFO reports can be printed by IAMSMF for each time the dataset is closed, or once per
dataset per job. From the IAMINFO reports, you can tell how a program is accessing the dataset,
whether or not more buffers could help improve performance, and if the dataset needs to be
reorganized.

The IAMINFO command offers a wide variety of selection criteria to provide a lot of flexibility in the
reports that end up being printed.

IAMINFO
[ATTRIBUTE=ccccc] [LMAXSTACK=nnnnn]
[,LBLOCKS=nnnnnn] [LMERGE=ccccc]
[,CYLS=nnnnn] [LNUMCMDS=nnnnn]
[,DSGROUPS=dsname] [LNUMRECS=nnnnn]
[LDSNAMES=dsname] [,OFULL=nN]
[LDYNRET=nnnnn] [,ORECS=nnnnn]
[LEXCP=nnnnn] [,PEBLKS=nnnnn]
[,FROMDATE=yyyyddd] [,PEFULL=nnN]
[,FROMDDNAME=ddname] [LRECTYPE=nnn]
[,GROUPNAMES=jobname] [,TODATE=yyyyddd]
[LJOBNAMES=jobname] [,LTRACKS=nnnnn]
[,LRECL=nnnnn] [,TYPECMDI[E]=(a,b,c)]
[, SHAREOPTION=n]

Figure 18: IAMSMF IAMINFO Command Operands
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41.04 CONTINUED...

IAMINFO
COMMAND
OPERANDS

Operand Description

ATTRIBUTE= Identifies which attributes an IAM file must have to participate in record selection. Valid
values are:

DATACOMP — The IAM file contains compressed data.
KEYCOMP — The IAM file contains compressed keys.

INCPEBLK - IAM found that a record that could have gone into PRIME EXTENSION,
but was placed into INDEPENDENT OVERFLOW because the PRIME EXTENSION
was full. Redefining this file with a larger PRIME EXTENSION may improve
performance. An IAM371 message was issued if an IAMINFO DD was present during
the job's execution.

MOREBUFFER - IAM found that additional buffers could have been used to improve
performance, however the MAXBUF or BUFNO option prevented IAM from acquiring
more buffers. An IAM368 message was issued if an IAMINFO DD was present during
the job's execution.

NOCORE - There was not enough storage available in the region for IAM to acquire
additional buffers. An IAM367 message was issued if an IAMINFO DD was present
during the job's execution.

REORG - IAM files that have received warning messages recommending that the file
be reorganized.

By default, the dataset attributes do not participate in the selection criteria.

This operand supports the following logical operators: =, —=.

LOCKS= Specifies the size, in blocks, of the files to be selected.

By default, the size of the IAM dataset does not participate in the selection criteria.
This operand supports the following logical operators: =, ==, >, > =, <, < =

CYLS= Specifies the size, in cylinders, of the files to be selected.
By default, the size of the IAM dataset does not participate in the selection criteria.

This operand supports the following logical operators: =, 7=, >, > =, <, < =

DS

G)

ROUPS= Specifies that only records having a dataset name which begin with the given character
string(s) will be processed. This operand specifies a partial dataset name from 1 to 44
characters in length. Up to 50 dataset groups may be specified for a single command if
entered as follows:

DSGROUPS=(dsname1,...,dsnamex)

By default, the name of the IAM dataset does not participate in the selection criteria.
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41.04 CONTINUED...

DSNAMES=

DYNRET=

EXCP=

FROMDATE=

FROMDDNAME=

GROUPNAMES=

JOBNAMES=

LRECL=

MAXSTACK=

Specifies that only records having a dataset name which match the dataset name(s)
specified will be processed. This operand specifies a complete dataset name from 1 to
44 characters in length. Up to 50 dataset names may be specified for a single command
if entered as follows:

DSNAMES=(dsname,...,dsname)

By default, the name of the IAM dataset does not participate in the selection criteria.

Establishes the limit of record retrievals from IAM's Dynamic Table.
By default, the number of dynamic retrievals does not participate in the selection criteria.

This operand supports the following logical operators: =, 7 =, >, > =, <, < =

Establishes the limit of EXCPs (physical read and writes) to the 1AM file.
By default, the number of EXCPs does not participate in the selection criteria.

This operand supports the following logical operators: =, - =, >, > =, <, < =

Specifies the lower date limit of the SMF records that are to be copied.

The default, if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.

Specifies the DDNAME of the SMF file to be used as input to IAMSMF.
The default input DDNAME is SYSMF.

Specifies that only those records having a job name which begin with the specified
character string(s) will be selected. This operand specifies a partial job name from 1 to
8 characters in length. Up to 50 job groups and/or names may be specified for a single
command if entered as follows:

GROUPNAMES=(jobname,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the job name will not participate in SMF record selection.

Specifies that only records having a job name which match the jobname(s) specified will
be selected. This operand specifies a complete job name from 1 to 8 characters in
length. Up to 50 job names may be specified in a single command if entered as follows:

JOBNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the job name will not participate in SMF record selection.

Establishes the limit for the length of records (maximum length for variable) within an
IAM file.

By default, the record length does not participate in the selection criteria.

This operand supports the following logical operators: =, 7=, >, > =, <, < =

Specifies the maximum number of compressed SMF records that can be retained in
storage. The number can be any value from 100 to 50000, inclusive.

The default is 2500 records.
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41.04 CONTINUED...

MERGE= Identifies how IAMSMF will process multiple SMF records created for the same dataset
by the same job. Valid values are:

JOB: — All SMF records referencing the same IAM dataset within a job will be merged
into a single report.

NO: — No IAM SMF records are to be merged. An IAMINFO report will be generated for
each |AM SMF record found.

STEP: — All SMF records referencing the same |IAM dataset within a job step (i.e.
multiple OPEN/CLOSE) will be merged into a single report.

The default is STEP.

NUMCMDS=  Establishes the limit of the total number of commands issued against the IAM file. When
used in conjunction with the TYPECMD operand, the selection will be limited to those
files having a command count of that type.

By default, the number of commands issued against the IAM file does not participate in
the selection criteria.

This operand supports the following logical operators: =, 7=, >, > =, <, < =

OFULL= Establishes the percent of overflow used limit within an 1AM file.
By default, the percent of overflow used does not participate in the selection criteria.
This operand supports the following logical operators: =, - =, >, > =, <, < =

ORECS= Establishes the number of overflow records limit within an 1AM file.
By default, the number of overflow records does not participate in the selection criteria.
This operand supports the following logical operators: =, - =, >, > =, <, < =

PEBLKS= Establishes the number of prime extension blocks limit within an 1AM file.

By default, the number of prime extension blocks does not participate in the selection
criteria.

This operand supports the following logical operators: =, 7=, >, > =, <, < =

PEFULL= Establishes the percent of prime extension blocks used limit within an IAM file.

By default, the percent of prime extension blocks used does not participate in the
selection criteria.

This operand supports the following logical operators: =, - =, >, > =, <, < =
RECTYPE= Identifies the record type of the IAM generated SMF record.

The default record type is that which is defined in the IAM option table. Refer to section
91 for further documentation on the 1AM option table.

SHAREOPTION=  Specifies the cross region share options of the files to be selected. Valid values are
1,2,3, or 4.

By default, the share options do not participate in the selection criteria.
This operand supports the following logical operators: =, 7=, >, > =, <, < =
TODATE= Specifies the upper date limit of the SMF records that are to be copied.

The default, if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.
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41.04 CONTINUED...

TRACKS=

TYPECMD=

TYPECMDE=

Specifies the size, in tracks, of the files to be selected.
By default, the size of the IAM dataset does not participate in the selection criteria.
This operand supports the following logical operators: =, - =, >, > =, <, < =

Identifies the type of command(s) that must have been issued against Compatible
Format IAM files.

If NUMCMD is also specified, the SMF record will be selected if that number of
commands of that type was issued.

If NUMCMD is not specified, the SMF record will be selected if ANY command of that
type was issued.

Up to 16 command types may be specified if entered as follows:
TYPECMD=(c,c,...,C)

The following values (command types which correspond to those generated by
IAMINFO) are supported:

R — Read, W — Write, F — Getnext,

A — Add, D — Delete, G — Get,

S — Start Key Equal, K — Start KC or Point, N — Read or Getnext,
P — Get previous, U — Read for Update, E — Stastics,

C — Close, O — Open, I — Information, or

X — Flush

By default, the type of commands issued against the 1AM file does not participate in the
selection criteria.

Identifies the type of command(s) that must have been issued against Enhanced Format
IAM files.

If NUMCMD is also specified, the SMF record will be selected if that number of
commands of that type was issued.

If NUMCMD is not specified, the SMF record will be selected if ANY command of that
type was issued.

Up to 16 command types may be specified if entered as follows:
TYPECMDE=(c,c,...,C)

The following values (command types which correspond to those generated by
IAMINFO) are supported:

A — Add, C - Close, E - Erase,

F — Skip Sequential Get, G — Get Sequential, I — IAM Statistics,
K — Point, L — Record Length Change,

N — Point Key Greater or Equal, or Generic, O — Open,

P — Get Previous (Backwards Get),

R — Random Read with Key Equal,

S — Random Read with Key Greater or Equal or Generic, T — Close Type=T,
U — Put/ Write for Update, V — Verify, or

X — Buffer Flush Request.

By default, the type of commands issued against the 1AM file does not participate in the
selection criteria.
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41.04 CONTINUED. ..
IAMINFO The IAMINFO output produced by IAMSMF is quite similar to the normal IAMINFO report. The only
OUTPUT change has been in the heading messages. When produced by IAMSMF, the IAMINFO reports do
not have the IAM360 or IAM361 heading messages. Rather, they have an IAM370 JOB
CHARACTERISTICS section. A sample of that portion of the IAMINFO report is shown below. For
a complete description of the IAMINFO report, please refer to Section 10.70 IAM Reports.
IAM370  JOB CHARACTERISTICS
JOB NAME - ----mmomeeen = KSD270 STEP NAME - ---------- = KSD2708B
PROGRAM NAME - ------------ = IAMTVSAM FUNCTION - ----------- = FILE CREATION
DDNAME === --emmmmmmm oo e = VSAMCRT1 DSNAME = IAMV.KSD270.CLUSTER
DATE OPENED - ---v-v-v-nn-- = 2002.218 TIME OPENED - -------- = 15:05:11
DATE CLOSED ----v--v-v-nn-- = 2002.218 TIME CLOSED --------- = 15:05:11
Figure 19: Sample of IAM370 IAMINFO Output
JOB
CHARACTERIS-
TICS FIELD
DESCRIPTION
Field Name Description of Field
JOB NAME Indicates the name of the job that has processed this IAM dataset.
STEP NAME Indicates the name of the job step that has processed this IAM dataset.
PROGRAM NAME The name of the program that issued the OPEN for the IAM dataset.
FUNCTION The function being performed. Possible values are:
FILE CREATION - Indicates a file load process.
UPDATE PROCESSING - Indicates that the file was opened for update.
INPUT PROCESSING - Indicates that the file was opened for input processing only.
DDNAME Indicates the DD name used to OPEN the file.
DSNAME Indicates the IAM dataset name.
DATE OPENED The date that the dataset was opened.
TIME OPENED The time of the OPEN.
DATE CLOSED Indicates the date that the dataset was closed.
TIME CLOSED Indicates the time of the CLOSE.

Figure 20: IAM370 Job Characteristics Field Descriptions
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IAMSMF - IAMINFO COMMAND 41.04

CONTINUED. . .

In this first example of running IAMINFO from IAMSMF, we are after a specific IAMINFO report. The
JOBNAME indicates the name of the job, the DSNAME indicates the name of the dataset, and the
FROMDATE and TODATE indicate the date that the job was run. MERGE=NO is also specified, so
the IAMINFO reports come out for each close, rather than being merged by job step.

//1TAMSMF  EXEC POM=IAMSMF REGION=1M
//STEPLIB DD DISP=SHR,DSN=iam. load.lib
//SYSPRINT DD SYSOUT=xk

//SYSMF DD DISP=SHR,DSN=smf .data.set
//SYSIN DD ES

[AMINFO DSNAME=IAMV .KSD270.CLUSTER, JOBNAME=KSD270,
MERGE=NO, FROMDATE=2002218 , TODATE=2002218
/%

Figure 21: Example 1 of IAMSMF IAMINFO Command (EX4104A)

This next example is requesting all of the IAMINFO reports for jobs beginning with the specified
GROUPNAME, that ran on the specified date.

// 1T AMSMF EXEC PGM=IAMSMF,REGION=1M
//STEPLIB DD DISP=SHR,DSN=iam.load.lib
//SYSPRINT DD SYSOUT=x

//SYSMF DD DISP=SHR,DSN=smf .data.set
//SYSIN DD *

[AMINFO GROUPNAME=KSD2 6 MERGE=NO,
FROMDATE=2002218,TODATE=2002218
/%

Figure 22: Example 2 of an IAMSMF IAMINFO Command (EX4104B)

In this next example, two IAMINFO commands are being issued. To reduce processing time, the
IAM SMF records are first copied to a temporary dataset, which is then used for input to the
IAMINFO commands. The first IAMINFO is requesting all files opened under the various CICS
regions that could have used more buffers to be printed. As part of the screening, we are only
concerned about those files that have relatively heavy 1/0, so EXCP>10000 are included. From this,
a determination can be made if the maximum buffer number really should be raised.

The second IAMINFO command will find jobs that have done a large quantity of inserts. This is done
by specifying TYPECMD=A, which means ADD requests, and NUMCMDS>10000, which indicates
more than 10000 adds.

// I AMSMF EXEC PGM=IAMSMF,REGION=1M
//STEPLIB DD DISP=SHR,DSN=iam.load.lib
//SYSPRINT DD SYSOUT=x
//SYSMF DD DISP=SHR,DSN=smf .data.set
//SYSUT?2 DD UNIT=SYSDA,SPACE=(CYL, (10,5))
//SYSIN DD *
COPY | AMRECORDS
[AMINFO GCROUPNAMES=CICS,ATTR=MOREBUFFER,EXCP>10000,
FROMDDNAME=SYSUT?2
[AMINFO NUMCMDS>10000,TYPECMD=A,FROMDD=SYSUT?2
/%

Figure 23: Example 3 of IAMSMF IAMINFO Command (EX4104C)
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41.05 IAMSMF - PRINT COMMAND

PRINT The PRINT command is used to print selected SMF records from either a history file (RECFM=VBS)
COMMAND or an active SMF data recording file. The primary use of the PRINT command is typically to
diagnose unexpected results from the IAMSMF or IAMSMFVS analysis programs. The PRINT
command is useful for verifying that particular types of SMF records are actually being collected,

and also to manually verify the format of the record.

PRINT
[[ALLRECORDS] [LMAXPRINT= nnn]
[,CHECKLENGTH] [LMAXRECLENGTH= nnnn ]
[,ERRORPRINT] [,PRTLENGTH= nnn ]
[,FROMDATE= yyyyddd ] [,RECSIZE(rrr)= nnnnn ]
[,FROMDDNAME= ddname] [LRECTYPE=nnn]
[,GROUPNAMES= jobname] [, TODATE= yyyyddd ]
[LJOBNAMES= jobnames ]

Figure 24: IAMSMF Print Command Operands

PRINT
COMMAND
OPERANDS

Operand
LLRECORDS

HECKLENGTH

ERRORPRINT

FROMDATE=

FROMDDNAME=

Description

Specifies that the SMF record type does not participate in record selection.
The default is deferred to the operand RECTYPE.

NOTE: This operand conflicts with the operand RECTYPE.

Specifies that SMF data records are to be validated against a table of minimum record
lengths. If the user has modified the minimum record length or is executing in a non-
compatible system, the correct record lengths may be specified by the RECSIZE
operand.

By default, the length of an SMF record is not validated.

Specifies that any SMF data record that causes an error during processing or fails
length verification is to be printed.

The default is records in error are not printed.
Specifies the lower date limit of the SMF records that are to be printed.

The default is that there is no lower limit on the dates of the SMF records to eligible to
be printed.

Specifies the DDNAME of the SMF file to be used as input to IAMSMF.
The default input DDNAME is SYSMF.
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41.05 CONTINUED...

GROUPNAMES=  Specifies that only the records having a jobname which begin with the specified
character string(s) will be printed. This operand specifies a partial jobname from 1 to 8
characters in length. Up to 50 job groups and/or names may be specified for a single
command if entered as follows:

GROUPNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

JOBNAMES=  Specifies that only the records having a jobname which match the jobname(s) specified
will be printed. This operand specifies a complete jobname from 1 to 8 characters in
length. Up to 50 jobnames may be specified in a single command if entered as follows:

JOBNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

MAXPRINT=  Specifies the maximum number of records the program will print. The number may be
any value from 1 to 65536, inclusive.

The default is 20 records.

MAXRECLENGTH=  Specifies the largest SMF record that the program will process. The number may be any
value from 16384 to 65536, inclusive.

The default is 16384 bytes.

PRTLENGTH= Limits the amount of data to be printed if ERRORPRINT is indicated. The number may
be any value from 32 to 65536, inclusive.

The default is 32768 bytes.

RECSIZE(rrr)=  Establishes the minimum length of the SMF record type 'rrr' as the value 'nnnn'.

The default minimum record lengths for system generated SMF records are
documented in the IBM Systems Management Facilities manual.

RECTYPE= Identifies the specific record type(s) to be copied. Up to 50 record types may be
specified for a single command if entered as follows: RECTYPE=(rrr,...,rrr)

The SMF record types which will be copied by default are as follows:

4 — Step termination

5 — Job termination

14 — NON-VSAM Dataset CLOSEd (input)

15 — NON-VSAM Dataset CLOSEd (output/update)

20 — Job initiation

30 — Common Address Space Work Record

34 — TSO session termination

64 — VSAM Dataset CLOSEd

NOTE: This operand can NOT be specified if ALLRECORDS has been specified.

TODATE=  Specifies the upper date limit of the SMF records that are to be printed.

The default, is that the date of the SMF record will not participate in the selection criteria.
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IAMSMF - PRINT COMMAND

EXEC
DD
DD

/SYSMF
/SYSIN
PRINT

/%

/
/
/
/
/

In this example, to make sure that SMF Type 64 records (VSAM Close) are being produced, the

PRINT command specifies RECTYPE

a U, as specified by the GROUPNAME
Figure 25: Example IAMSMF PRINT Command JCL (EX4105A)

41.05 CONTINUED...

EXAMPLE A: An example of running the IAMSMF PRINT command is shown below, followed by sample output.
PRINT
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Figure 26: Sample of PRINT Command Output
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41.06 IAMSMF - QUERY COMMAND

QUERY The QUERY command is used to report on dataset activity as requested by dataset name or
COMMAND  dataset group name from a history file (RECFM=VBS), an active SMF data recording file, or from
a sequential file produced by the COPY command of the program itself. This command is quite
useful for tracking down the jobs and/of TSO users that have been using a dataset, and also the

jobs that defined and deleted the dataset.

QUERY
[CHECKLENGTH] [LJOBNAMES=jobname]
[,DSGROUPS=dsname] [LMAXCORE=nnnn]
[LDSNAMES=dsname] [LMAXRECLENGTH=nnnnN]
[LERRORPRINT] [LMAXSTACK=nnnnn]
[,FROMDATE=yyyyddd] [,PRTLENGTH=nnnnn]
[,FROMDDNAME=ddname] [,RECSIZE(rrr)=nnnnn]
[,GROUPNAMES=jobnames] [, TODATE=yyyyddd]

Figure 27: IAMSMF QUERY Command Operands

QUERY
COMMAND
OPERANDS

Operand Description

HECKLENGTH Specifies that SMF data records are to be validated against a table of minimum record
lengths. If the user has modified the minimum record length or is executing in a non-
compatible system, the correct record lengths may be specified by the RECSIZE
operand.

The default is that the length of an SMF record is not validated.
DS

(@]

ROUPS=  Specifies that only records having a dataset name which begin with the given character
string(s) will be processed. This operand specifies a partial dataset name from 1 to 44
characters in length. Up to 50 dataset groups may be specified for a single command if
entered as follows:

DSGROUPS=(dsnamef,...,dsnamex)

NOTE: If neither the DSGROUPS nor DSNAMES operand is specified, the QUERY
command will be marked in error.

DSNAMES=  Specifies that only records having a dataset name which match the dataset name(s)
specified will be processed. This operand specifies a complete dataset name from 1 to
44 characters in length. Up to 50 dataset names may be specified for a single command
if entered as follows:

DSNAMES=(dsnamef1,...,dsnamex)

NOTE: If neither the DSGROUPS nor DSNAMES operand is specified, the QUERY
command will be marked in error.

ERRORPRINT Specifies that any SMF data record that causes an error during processing or fails
length verification is to be printed.

By default, records in error are not printed.
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41.06 CONTINUED...

FROMDATE=

FROMDDNAME=

GROUPNAMES=

JOBNAMES=

MAXCORE=

MAXRECLENGTH=

MAXSTACK=

PRTLENGTH=

RECSIZE(rrr)=

TODATE=

Specifies the lower date limit of the SMF records that are to be selected, in the format
of yyyyddd or yyddd. The shorter format assumes a prefix of 19.

The default, if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.

Specifies the DDNAME of the SMF file to be used as input to IAMSMF.
The default input DDNAME is SYSMF.

Specifies that only records having a jobname which begin with the given character
string(s) will be processed. This operand specifies a partial jobname from 1 to 8
characters in length. Up to 50 job groups and/or names may be specified for a single
command if entered as follows:

GROUPNAMES=(jobname,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

Specifies that only records having a jobname which match the jobname(s) specified will
be processed. This operand specifies a complete jobname from 1 to 8 characters in
length. Up to 50 jobnames may be specified for a single command if entered as follows:

JOBNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

Specifies the maximum number of bytes of working storage available for various
commands. The number may be any value from 1000 to 120000, inclusive.

The default is 2400 bytes.

Specifies the largest SMF record that the program will process. The number may be any
value from 16384 to 65536, inclusive.

The default is 16384 bytes.

Specifies the maximum number of compressed SMF records that can be retained in
storage. The number can be any value from 100 to 50000, inclusive.

The default is 2500 records.

Limits to the number of bytes specified to the amount of data to be printed if
ERRORPRINT is indicated. The number may be any value from 32 to 65536, inclusive.

The default is 32768 bytes.

Specifies the minimum length of the SMF records type 'rrr' is to be set to the value
'nnnn’".

The default minimum record lengths for system generated SMF records are
documented in IBM Systems Management Facilities manual.

Specifies the upper date limit of the SMF records that are to be selected, in the format
yyyyddd or yyddd. If the shorter form is used, the value is prefixed with a 19.

The default, if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.
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41.06 CONTINUED...
EXAMPLE A: The example below provides sample JCL and control card input to find all of the activity against a
QUERY group of datasets. Each SMF record encountered for a dataset in the specified group will be printed.
This enables you to determine all of the jobs that actively used the dataset(s), based on the SMF
data.
//TAMSMF EXEC PGM=IAMSMF,REGCION=1M
//STEPLIB DD DISP=SHR,DSN=iam.load.lib
//SYSPRINT DD SYSOUT=x
//SYSMF DD DISP=SHR,DSN=smf.data.set
//SYSIN DD *
QUERY DSC=I1AMV
/%
Figure 28: Sample JCL for AMSMF QUERY Command (EX4106A)
SAMPLE QUERY
OUTPUT
| AM400 SMF REPORT/DATA EXTRACT PROGRAM-IAMSMF VER 8.0/01P INNOVATION DATA PROCESSING DATE 2002.218
|AM303 CARD IMAGE - QUERY DSG=1AMV 00120036%
|AM491 DATA SET QUERY FUNCTION STARTED 09.44.32
DSN---1AMV.KSD270.CLUSTER DATE------- 2002.218 TIME----- 15.05.08
JOB------ KSD270 DDNAME - -kABSENT DSORG---------- USE-------- DEFINE
DSN---1AMV.KSD270.CLUSTER DATE------- 2002.218 TIME----- 15.05.08
JOB------ KSD270 DDNAME--SYS00001 DSORG-=--------- P USE-------- QUTPUT
EXCP COUNTS---- DISK---nrmen-- 2
DSN---1AMV.KSD270.CLUSTER DATE------- 2002.218 TIME----- 15.05.11
JOB------ KSD270 DDNAME - -VSAMCRT1 DSORG---------- USE-------- QUTPUT
EXCP COUNTS- - - DISK------nn--
DSN---1AMV.KSD270.CLUSTER DATE------- 2002.218 TIME----- 15.05.13
JOB------ KSD270 DDNAME - - VSAMCRT1 DSORG---------- A USE-------- QUTPUT
EXCP COUNTS---- DISK-----re--
DSN---1AMV.KSD270.CLUSTER DATE------- 2002.218 TIME----- 15.05.22
JOB------ KSD270 DDNAME - -*kABSENT DSORG---------- ek USE------- SCRATCH
| AM601 SMF RECORDS -- READ..... 61 USED... .. DROPPED.........
| AM4 92 DATA SET QUERY FUNCTION ENDED - 09.44.55 CONDITION CODE 000
| AM499 | AMSMF (8.0/01P ) PROCESSING COMPLETED
EXAMPLE OF The QUERY command can also be used to find just selected functions for a dataset, by combining
SELECTED it with the COPY command. To find all the jobs that are defining the datasets that we want to
FUNCTION convert, first copy just the VSAM DEFINE SMF records. Then run the QUERY command against

QUERY

the data in the SYSUT2 dataset. This results in a report consisting of only the jobs that defined the
dataset(s).

// I AMSMF EXEC PGM=IAMSMF,REGION=1M
//STEPLIB DD DISP=SHR,DSN=iam.load.lib
//SYSPRINT DD SYSOUT=x
//SYSMF DD DISP=SHR,DSN=smf .data.set
//SYSUT?2 DD UNIT=SYSDA,SPACE=(CYL, (10,5))
//SYSIN DD *

CoPYy RECTYPE=(61,63)

QUERY DSG=IAMV,FROMDD=SYSUT?2
/%

Figure 29: Sample JCL to Find Jobs Defining VSAM Clusters (EX4106B)
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INNOVATION DATA PROCESSING DATE-2002.218
ON CODE 000
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Figure 30: Sample IAMSMF QUERY Report Output
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41.07 IAMSMF - REPORT COMMAND

REPORT The REPORT command is used to print job step and/or TSO session related statistics, with
COMMAND  optional dataset usage information. The reports can be used to obtain some basic performance
information about selected jobs, including elapsed time, CPU time, and EXCP counts. This may
be useful for comparing job performance between running with VSAM files versus running with
IAM files. The reports can be requested by job or job group name from a history file
(RECFM=VBS), an active SMF recording file, or from a sequential file produced by the COPY

command of the program itself.

REPORT
[ALLDSNAMES] [LMAXRECLENGTH=nnnn ]
[,CHECKLENGTH ] [LMAXSTACK=nnnn]
[,ERRORPRINT ] [LNODSNAMES ]
[,FROMDATE=yyyyddd] [,PRTLENGTH=nnnn]
[,FROMDDNAME=ddname ] [LRECSIZE(rrr)=nnnn ]
[,GROUPNAME=jobname ] [,TEMPDSNAMES]
[LJOBNAMES=jobname ] [,TODATE=yyyyddd ]

Figure 31: IAMSMF REPORT Command Operands

REPORT
COMMAND
OPERANDS

Operand
ALLDSNAMES

HECKLENGTH

ERRORPRINT

FROMDATE=

FROMDDNAME=

Description

Specifies that the IAMSMF report will show all the occurrences of any referenced
dataset name. The EXCP count displayed will reflect each OPEN/CLOSE.

The default is that dataset usage counts (EXCPs) are accumulated for each permanent
dataset, and the dataset is only shown once. Temporary datasets are ignored.

NOTE: This operand conflicts with the operand NODSNAMES.

Specifies that SMF data records are to be validated against a table of minimum record
lengths. If the user has modified the minimum record length or is executing in a non-
compatible system, the correct record lengths may be specified by the RECSIZE
operand.

The default is the length of an SMF record is not validated.

Specifies that any SMF data record that causes an error during processing or fails
length verification is to be printed.

The default is records in error are not printed.

Specifies the lower date limit of the SMF records that are to be selected, in the form
yyyyddd or yyyddd. The shorter form is prefixed with a 19.

The default if the FROMDATE and/or TODATE operands are not specified, is that the
date of the SMF record will not participate in the selection criteria.

Specifies the DDNAME of the SMF file to be used as input to IAMSMF.
The default input DDNAME is SYSMF.
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41.07 CONTINUED...

GROUPNAMES=

JOBNAMES=

MAXRECLENGTH=

MAXSTACK=

N

(®)

DSNAMES

PRTLENGTH=

RECSIZE(rrr)=

TEMPDSNAMES

TODATE=

Specifies that only those records having a jobname which begin with the specified
character string(s) will be processed. This operand specifies a partial jobname from 1 to
8 characters in length. Up to 50 job groups and/or names may be specified for a single
command if entered as follows:

GROUPNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

Specifies that only those records having a jobname which match the jobname(s)
specified will be processed. This operand specifies a complete jobname from 1 to 8
characters in length. Up to 50 job names may be specified for a single command if
entered as follows:

JOBNAMES=(jobnamef,...,jobnamex)

The default, if neither the GROUPNAMES nor JOBNAMES operand is specified, is that
the jobname will not participate in SMF record selection.

Specifies the largest SMF record that the program will process. The number may be any
value from 16384 to 65536, inclusive.

The default is 16384 bytes.

Specifies the maximum number of compressed SMF records that can be retained in
storage. The number can be any value from 100 to 50000, inclusive.

The default is 2500 records.

Specifies that the report will not show dataset oriented information.

By default, dataset usage information is displayed only once for each permanent
dataset with accumulated statistics for multiple OPEN/CLOSE. Temporary datasets are
ignored.

NOTE: This operand conflicts with the operands ALLDSNAMES and TEMPDSNAMES.

Limits to the specified amount of data to be printed if ERRORPRINT is indicated. The
number may be any value from 32 to 65536, inclusive.

The default is 32768 bytes.

Specifies the minimum length of the specified SMF record type is to be set to the value
specified.

The default minimum record lengths for system generated SMF records are
documented in the IBM Systems Management Facilities manual.

Specifies that reports produced will contain information on temporary as well as
permanent datasets.

By default, temporary datasets are ignored.
NOTE: This operand conflicts with the operand NODSNAMES.

Specifies the upper date limit of the SMF records that are to be selected, in the form
yyyyddd or yyddd. The shorter form is prefixed with a 19.

The default, is that there is no upper date limit on the SMF records to be processed.
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41.07 CONTINUED...
EXAMPLE A: The following JCL example demonstrates how to run the IAMSMF REPORT command. For this
IAMSMF request, the GROUP keyword is specified with a value of KSD. This will cause IAMSMF to report
REPORT on all jobs that have a job name beginning with KSD that are contained within the SMF data
COMMAND provided.
//TAMSMF  EXEC PGM=IAMSMF ,RECION=1M
//STEPLIB DD DISP=SHR,DSN=iam. load.lib
//SYSPRINT DD SYSOUT=x
//SYSMF DD DISP=SHR,DSN=smf.data.set
//SYSIN DD ES
REPORT GROUP=KSD
/%
Figure 32: Example of JCL to run IAMSMF REPORT Command (EX4107A)
SAMPLE Shown below is a sample of what the REPORT output looks like, having been